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Btcaute every reader of Papular Mechanic* ha* a far better 
than average understanding of the Unction and importance of 
spark plugin some of tho more- recent tiruciural developments 
in Champion Spark Plugs should prove interesting. 

Until very recently a El ipqrk plugs, including Champ ions, 
used a wet cement to seal the center electrode in the bore 
of the insulator, flaked, this cement showed a minimum of 
compression leakage when new— buf, as the miles piled up, 
heat, chemical reaction and mechanical shock all tended to 
break down the best available cement^ 


PATENTED 


Constant,, painstaking research developed belter and belief 





cements, but none remained gas-tight unfit Champion 
veloped a new dry cement, appropriately named Sillment, 
Obviously a gas-light spark plug will perform better with no 
tendency to overheat or pre- ignite. 

Sillment, a patented feature of Champion construction, 
is a dry cement. A very small quantity packed ground 

the center electrode anchor* it permanently in 
i!lu*trq!idn — and forme on absolutely gas-tight leaf. This 
raises the efficiency of Champions far beyond that of any 
other ipqrk plug. This and other patented and exclusive 
features help Champions to make every engine q better 
performing engine —proved and re-proved in every major 
lace victory throughout the world in the last twelve years. 
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Just a few jfiih nftn, 
not even the ooHtlliffic 

ear lt'uIiF irinEi'h I K l“ 

s m oot i i H I ips uric ns rldU 
Injl-comfort i Ililj 

Piyin on tfl PLlSECfl ficr* 

enjoy tiiilay. 


Modem weight distribution — 
which Plymouth pioneered in the 
low-price field —is only part of 

it. today. 

To balanced weight, this big 
car adds balanced spring action 
and a front-end sway eliminator^ 

Rig, soft-acting front springs of 
“Amola" steel have the same 
“rate” as rear springs* 

The seat* themselves are of 

ch air height, properly M pitch cd 
to support back and waist, with 
plenty of room for legs, elbows 
and shoulders. 

The Safety-Steel body is spe- 
cially insulated against all rum- 
ble and noise. Patented “Floating 
Power” engine mountings elimi- 
nate vibration. And, most price- 
less of all, however, is the mtnldl 
comfort of driving or riding in 
the world's safest low-priced car 


* < . with 100 % hydraulic h rates 
and a Safety-Steel body* 

Your Chrysler* Podge or Pe 
Soto dealur will gladly arrange a 
3 ' ]y mou t h d cm a nst ra ti on a t y o u r 
convc n r n cc. P r] cc s □ rc on l v $ 5 1 0 


[special equipment extra/. 

PLYMOUTH DIVISION OF CMYSLFR C&RP 


Low center of flrav3ty. . . uruhubiE 
head room 


caijr-ddir^HcutK 


TAPERED LEAF ENDS 

MORE FLEXIBLE — 
NO SQUEAKS 


TWO MAIN 
LEAVES 


REBOUND 


NO. f MAIN LEAF 
SPLIT FOR easier 

f lexing 


The old way — un balanced weight 
d itit rVbut ion . u ii ha In need r i Je. 


THin leaves 
TAPEKD END* 


The Float I n £•_ R Id ji LtehJ ei£ end 
P(J- SptinU netbn equal l±wL 


ifltifi <)rt the Official Chrysler MotonCommcrdal 
CrtdLt 


IA1 UIHT fU-N 

AfaUahLr ihf^uftb all PLYMOUTH Dtfthlfl 
VfUJ pny Ear oredlf ucrij m mndutuni c fill V H *>t 1% ptr 
IbcHilli cjjs yuuroi?i|iinft| u Fij>flid. butane*. To ar.rr.-c a* your 

orifinl ucjpBidbaLusc 1* Add coil of inmnacr 10 
of cix.* 2 . Deduct down piyEnfc-nE~-ou.il pr ujsdtdii. 

P E-&ULT Ls Or^inaf Unpaid 
■In WIT!# IHTTfr i MMU Fvpil dunimiDDi? tm* [MftqiLlrw# 

PAY $ 2 $ A M ONTH— INCLUDING EVERVTi tJNG 


Left — ,+ Loff scnr4l^i flwf 1 ’ thtiX crumps Ieftn 4 Lutes 

RiUht — Fly mouth’s lower ita-ar and chair- height giemv-ri 
:i rtore xisiiurul Jiml rmsrc corn Furl ei b He silting po^ikn 


When u m ri hfi.>7 To urfUCTfjaera ptedSiE ttttJifian PojJUfar M t'C fj <i ?tir ■? 
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TijrtO cent estimalB Ihe value of the tele- 
HBffibi I i Vi phone in Iho t] a i ] y live 3 of ir.il Lions of 

IH 

BMraSHy men atid women * # in time and money 

saved. m Increased efficiency, in security 

m ■ ■ M j 

r and pricoless help in timo of neodl 

Contact, communicniiDU, swift interchange of ideas — 
these benefits the modem world offers you. The tele- 
phone is One oE the chief instruments by which you Can 
seize them. With it at your elbow you are ready fof whfil 
may came — lor opportunity, for emergency, lor the brief 

word that may opon a fresh chapter in your life. 


Lot^SI L) 15^ net t-e Lcp-La.ne c*]t:5, nnd Reduced P&V- 
EQ 7 Y-rvPet$an Rates g/f^r 7 Evrry £VfJirj?£ 

Aii Djy Siindey. The reductions npnEy, in gencE-arl,, 
! :u tails o:L which the d Ay stg tidn-tc-jit jticn rate 
for thf ee musuies is tnuie than $5 tents, 
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Steel of the Future 

■ 

iy f AN progressed from bronze to iron and from iron 

A to ateel. Today secs the dawn of a bright new 

era of steel alloys. There are almost as many kinds 
of alloys today as there are uses for iron and steel 
products- Your automobile* for instance, contains 
about forty different kinds of iron;, steel and steel al- 
loys, and those in your ear may be unlike the iron 
and steel products employed for thousands of other 
purposes. Steel, the master servant of mankind, 
promises to play an even more important part in the 
future of civilization than it has in the past Watch 
next month for the story of steel alloys, illustrated 
with eight pages of Coloroto pictures. 


Next Month 

\ r OU can sec America today for 
1 $100. In the May issue IL S. 

Senator Robert R. Reynolds of 
North Carolina tells you how to 
do it. In thirty days he visited 
hundreds of historical spots from 
the Atlantic to the Pacific and 
from Canada to Mexico — and 
made the trip at a total cost of $100 
per person lor travel expense, 

U n d er sea Adven t u re 

{ j FF the coast of Mexico under 

nine fathoms of water lies a 
chest of gold which went down 
with a boat in 1808, A party of 
motion, picture technicians^ head- 
ed by Capt. John D, Craig., set out 
to find it and to make an under- 
sea movie of its recovery. One 
day a diver went down on an ex- 
ploring expedition. He never 
came back. Weeks later a roll of 
film found in one of the underseas 
cameras revealed, like a message 
from the beyond, the fate of the 
di ver. Read Capt. Craig's thrilling 
story next month. 

The Age of Power 

'y HE United States, with one- 

sixteenth of the world’s popu- 
lation, today does as much useful 
work as the other fifteen- six- 
teenths of the world's people. 
America's claim m chief worker 
is due to an abundance of power, 
and the advance of the power age 
makes an absorbing article. Read 

it in the May issue. 
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Simonizing Makes Dull Cars 

Look Like New Again 



how Ig do it! Firslj clean Ike 
finiah with the improved Slmoaia 
Kleenor. It quicldy and easily 
brings back ail th# beauty your 
gar had when new. Then apply 
Simaniz. Weather -proof projec- 
tion I hat makes the iinish last and 

stay beautilul for years. Try those 
world-famous products. See for 

yourself why millions always insist 

on Simoniz and Simon ii Kleenar, 
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Lining 
THsl Uisl:* 

C^EVruLci IL5EI rs,’ 
cepc ifVHiiUji' fine 

material! 

tin ■ in braking 

±Vic*rn. Hrn ke lni- 
ate Uiiurli and 
joj^g-LajlLag. 


You Need Ch 


NEW PERFECTED 
HYDRAULIC BRAKES 


riving 


Doubly 

Durable 

In each Chcmlet 

brjlt-E, tT.D shoes 
li i |( 1-f Dll double 
articulated liukt, 
'Iliii ■! •’ , =i iri'i azures: 

uniform ■neir wiih 
rnbluhis Long life 


ft MA.5-1 1_M n£ LLJjCif it DAN 

/ ... and you also need all these other vital 
features exclusive to Chevrolet in its price range 

Solid Steei tne-pim Turret '/'up Body . . . Improutd G tiding A n re- 
id etton Bide* , . . Genuine Fisher No Draft Ventilation . . High - 
Compression Voire - in ■ Head Engine . . „ Skockprnof Steering* 

I F DOESN'T pay to cake chan-Ccs With your own safely anti the safe eye/ 
your family. Only the absolute limit of motoring protection should satisfy 

you. Anti that kind of protection i provided^ i n the- law-priec field, only by 

the 1536 Chevrolet with AVw Perfected Hjdrmtffc Brakes* 

These brakes are the smoothest 9 jurist, safest brakes ever developed. They 
give the new 1936 Chevrolet unequaled stopping-power* They respond to 

nlmwt unbelievably light (isc*t preswre. And, best of nil, they pregne hundred 

pereutit reliable under id] driving con l! 3 cion s„ 

To the quick ; tap protecting of these new perfected brakes, Chevrolet adds the 
a//-rQUJ 9 d protection of n Solid SterJ ane-pierr Turret Top; smooth, steady Ktitf- 
Act ion Ride*; Genuine Fir her Xa Draft Pent Pat km; quick-accelerating Vahe-in- 
Htud Engine; and SAaekprtt^f Steering * — all of which arc exclusive to Chevrolet 
in its price range, 

Buy one of these new 1 9 s 6 Chevrolet^ and you will get the Only e&mplete fc tt'- 
prieed ear^ as Well as the enure thoroughly Utfc Car which you and your family 

have every right to demand, 

CHEVROLET MOTOR COMPANY. DETROIT* MICHIGAN 
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April ni&ana el chungi? bmk to heavier lohif ka ill#. lJy utl 
mean#, i!lcp h n#k your Bcrvien station utledist to add flip 
right quantity set Gon-tiino Pyrrol £.□ both oil a-ncl vrttt&o (and 
Ehs ytjiwt gwol ifWL E?|M!E'i,ii]]y where new cars havr nlhy matfA 
park- — but i.u niilcr fitra, too,. You'll notice icmnoveftie nt in 
ponei', flfMinl, Rtoenil performance. Ajid yqu H U have prat re • 
lion aflaioat many common, operatic hmurdfi. 

Fyroll bAwtA fit more than it# cogt. A#k anyone who uaea it. 
Aluo, ina.it oou|3ij]i for inbenHjtiim fact# about thin fam-DUJ Lubri- 
cation Process, Manufactured and Guar j in teed by P yr i.| Ccj., 
W.Y, Kidder, Founder, &4 PyToil BMe-i LuChMBfl P WiB.+ U.9.A< 


NOT A MERE “BREAK-IN" OIL 


Dwi nut gccHc-rare wr-ar Of the cnrtnl while ""brt^tlrtJt in 
nrv. •.mrv. It PROTECTS Iflllnlt dtn^ge to ne^ purr*. By 
no isii 1 tin i an ahnilvt. Contain ■ no hHfitt-ful oils, atidS. ^ 
other Harmful inured loti ci, Keep your now ear up to 
performance ■ts.ndards. L'sc PyroLI. 

PyroH hat been tvited by Popu lar itethsnlts and is used 
hr Popular Mechanic * 1 Fr*ai*i and Equipment. 


DISTRIBUTORS — For an 

tmuiuil builnan opportu- 
nity, cheek coupon below. 
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Naine cenler-y i un che-d o n tools _ E-3B - 

lletiding- small |iu bipf 

Fender toola frc-in bearings .....639 

WedfB^.to luhn^otr- amajprl^fi * ■ - R-M 

FARM 

SggJfi t ested in yaw p of a to r .. . 6S2 

Sh cjitblni; bri illc bit in winter , ^ , , 

Sheaf- string-gutter tm pitchfork , , ■ 

Cheap ■ mud fill a equbamit for orchard* . . 7 

■ Old cans fitted with carrying handles , 

FURNITURE 

Co ffer tabl g and tray ■ .fid? 

Colonial cupboard to storelmvn ^nd silverware. . . . Sft) 
Ca-iwliigfs i mitated with iwdi 

(Continued to page flA) 
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I J Look he re, 

Frank. - Two 

fufJ Columns of 

male help waited 


Ves 1 noticed 


Ql; this time 

the*e wasri't 

naif [i'atm-'ji 




Von say Men vs husban 
a*tew job at double 


salary?-! kat settles it, Honey- the 

time has come 

tor llS to qet Chit 

__-iW J of the rut too, 

Jir: going to write 
.j" r l.oS o lie v 
~~ tonight j? > J 




Yea 


staved fate at the 
,Hcji?y- to getoff 

my fast £a 

Cl m m LltiOn 


rhntJJwdl, 

Napo'eori- 

berei o latter 

that enure 

pap f r " 

now I m t 

'■icrrJc birth-' ■ / / J ^ ■ - ■* '■ ' 


Haney, I ooh at this /-Wert 

outflf the rut at Sasfc/ DoSerry 

5 to. want rm tome and 

See them— i^T ^ ^ just tne 

And 5dy- 

am I -glad 


H'lo, Fro uK- youVe on office 
man- Do you know where 

Mve touEd get a rnemoger 

for aur Accounting 
Deportment? 

ttf-Jwish 

I Could. 

quo ! ify / 


NOW IS THE TIME! 


R IGHT now, in many Kuna there is a search for really 
t pm?d mnn— managers, leaders — men who can take 
h charRo of dopartinonts, buid.n^w*s, branch. cfllcus, 

And set tiling hum min g 

As alwayEi there arc not enough ordinary jobs to go 
*romirl — tut rarely before in the history of American 
business, lias there boon eo mucli rnnm at the topi New 
jobs are being created by the business pick-up in a! m n^i-. 
ttll Kflffir 

Ordinarily, there would be plenty of men to fill these 

jubfr—mcn m junior positions who 3i?tvo been Studying in 


puanp time. Uut most men have been kilting th«ir Training 

Elide during these dark years cf depression r , . “What's 

the use?” — You have heard them say. Perhaps there 1ms 
been somo excuse for Sticking to any old kind of a job one 
could Ret the past few year* — but the door is wide open 

fur tho man with ambition NOW! 


And don’t let anyono tell jou that ^Opportunity 


K nooks Um:!*’ r — that’!? one O. 


untruthful sayings 


ever circulated. Opportunities flourish for ctftui A merican 
-every day of his life. 

Far mom to the point 1# to l>P ready — bo prepared — to 
make yourself intere&linp to thn blff-tWOO employer — and 
LaBallo oilers you a ahorc-rut. method of qualifying for 
opportunity Jobs ip accounting, law. t raffle-, executive 
manage vnmt, and kindred orcup.it Lons, 

LiiiMalle Extension Univorsit y is 27 years old — 40.001) 
students enroll annually — ou American Arms each em- 
ploy BOO or mi La tfaiio-t rained men — surveys show 
that LaSalle- student s Attain 40% average salary tnovea^j 

nfter graduation — 10% of all C. P. A r a in the U. ,S. A. 
arc LaB-illle-trained — m two states over of Thu 

C. P. A'fi, arc LaSalie-t rained men. 

Why not find out what LaSalle ha-s done £uld i* doklK 
for men In your position? Bend and get the facts i see what. 
LaSalle can do for you, pereemaiiy 1 

There’s no Quaatfcm about It — miriness ^picking np— 
jobs; art looking for trained m?n — the time has come for 
you to quaHfy for prosperity, Malt this coupon today! 



LaSalle Extension University^ Bept. 464-R, Chicago* 

ICiDdly pu?|L|| me yoii? Jrce booklet do. thft hi idj.ru.r-o4> field I CImj-LllJ — and tell me how your trLuniog in Liiat fl'Hd. -C^iiii help Joe. 

□ Biulasesy ^lunageiiicnt p HUiJ hem CarraipQJi-dcjaec □ S^leiinaQ^hla fl T-AW □Comracrclal Law 

□ DuvIttCU Lu£LlAll CTrafic MiniiKia^ut □Aecvuntancy Li UwIckccplaA 


Nniae 




Arid rc-5!--. 


1 — 


LASALLE EXTENSION UNIVERSITY 

Wftcn icrSftH^ to QdvErtiaerQ please fitfiAlion PepuJdr Jff C Jiff 
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GENERAL % 

MAZDA 


AUt> the famous G j E "Dirac" lamp-. The hi-st real value In ll 
10c Lamp. Available an do, 30, S5 and 7 h wan aiifti . — ^ 

LLfld is maeksd Like this , P P . , u t 
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HAND TOOLS 


■ h 1...L fc 


i. I I, 


Shiel d! for tinners 1 sh e ara. 

Small hand vi s o swivels to any .m rlc 


■I. .la I h I. J, il. i i i 




" ' 




S^rflpcr has inlerchangeab k blades 


I I 


m m m 


J I 


i J 


Mon. ah rin '; taprrrd w-ark with, micrometer . . . 
Sal duri ng iron hai elbows far d iff c re n,t a n e ie A 


- . .-G24 
. . . 6 ZB 


Avoid In fc ru-BE seat s on. slide rule 


a m r 


a ■ 


Burring en d nf scrpv^drivrr ta make il h a ldi . l 

Drill irli i Po ke pi out of work vilh air 


63G 


b L 


^GSIS 


.040 


HOME IMPROVEMENTS 


Fa nllry wire ktept ihpw from alidln 
Window awnlngft pf metal 


off roof r 


p p a 


002 




V- 


<302 


F oQ 1 Eng s pr ate- at barmen I partitions 


i n i 


HOUSEHOLD 

Cutler far adhesive t ape .^£9 

Sliding bar for kit then uttmJIt ■ *»* + **,,. + **.„. -^569 
Linen nil gas cocks tell when itOVe it that aflf H T< . . S 92 
Prater ting ten ten Is of crowded refrigerator , . . „ . 

Pie marker assures uniform pieces . ... +_ tJ £&9 

Koopinff ttlt flowers in wood vise? r . _e.6L0 

Wheeled ash can is easy to move j. . . e ljJID 

Shoe -shining stand h.i* plenty of storage space r ., .^Jall 
Holder lor small mirror made from cOat hamper. 9 
Taot far removing a ink strainers . t t * <■ >■ + i- ■■ # t ■ ► . * ■ ■ 62A 

Saw handle on bread kniFo easy on wrist . e.. . . 6Z4 


MACHINE TOOLS 


M achininE rods, an £riading 

fc— — T— M — Uk B ■ E.BBB 030 J IS BBL ^ t I 

Flexible h ell: g and er 


wheels . . ■ * . 


la J J J I J J 


r *■ ■ n n ■ 


W ash oi_a n a i L c a n. lifts oil e r caps - . . 

Tool stride far urofile sha-ping .... . . L „ ■ ■ ■ ■ , . ■ 


. BUD 
.bill 



. ti 34 


photography 

3 " THirUriB'Lri- B l f LHVLL S. 1 I j glolii - ■ . ■ a a . E a ., e ... ... . Wg 

P rinbR e frame adapted to handle small negatives. .61P 

F < m r r q t v t> r- pl ates renewed with aul a p olish , . b ilH 

Tiil Ling Lem board far « rntra 4 . ■ . ■ ■ ■ , ■ 6ZS 

Photographing dark and light objects . «, L . G2S 

STORE AND SHOP 

Sjniil tia rb hit m ade ffo m Mf-tMa *e oaratu rv . BZg 

Window display hm% moving bac kgro und - ■ 627 

rsin 0 ]irin(-p^iper bo* ha s a tu It er S3-E 

Clean Lng ru bber h lamp s wi t h bdttla brntb ....... ,S36 

MMiwHng diMMtir of ■ ball P r E— L_ P-P- ■-B.F i I 1 . 1 . I ■ , I . J. J—l j .636 

Mixture far caitlng crucib le a . . rJ . , , 63 S 


MISCELLANEOUS 

luck foili intry ders ■ ■ ■ .... ... . , . ■ . ■ . ■ ■ ■ S6S 

Squir t b ut li e m ade £ rozn cellnpsEble tube .eel - . e - e 0 A 9 

E raser on lead end of p eticil for quick c o rrect ions e e 0^2 

" Arro whead 11 1 ald-up, fast, trim □ nd able Part 1 . . « .594 

Practicing table tennis a lon e , 800 

S ifidbi fr reirii tar La tin tu rnina a + + ^ + + + HOP 

Too 3 fer settine out plants . ...■■■■■...■...Tt... grin 

Merry- ga ■■round ia hand propelled e ■ . 4 . > ■ » -e e i, . . ■ . . 6 D 1 

MjttCTIft pinned to coat far -extra, packet! . .... . ■ ■ .If Ojj 

Felt- lin ed mm f or g t im r 6 d 3 

Clomp to hald boat an d traile r - e L . . . .e . . . . - a. . . - , - 6 0 S 
.Spring I***, gate closer r - - , , i., . . ... . . P . ,809 

Mitten blotter sav.es Lime 



Miter box! ha s tfl hold warh rigidly 

Mu del railway buildin g . ■ 512 

Feeding pen in aijUarlum protects ppts -.-GI 6 

R iiPaLrLnjj thrsads on f ountain pens . . . , ......... .dia 

Sjdcr ^r fqy your ,619 

Ideas that help the press man ■ ■ .......... . . . . . ■ 

Finger pencil aids cleTk . 

Sc_r t w sl ots _aj J ered to & re vent th e Ft 

A lI j 1 1 stable ah* If on Inddor Iwldis iwk I 2 l 

.Sandh.t^ brake chrch^ spefed of ba nes o n chute . . . .B 27 

ns n cy an d bulldi ng Lh ermOjalajLS . .... ........ 025 

H-and truc-k has brake to Laaal heavy ahjects . - ..... 634 

E etpcvJ nF x-ripper a from print in;: pt ece g wickly . . . .634 
Ham supported vertically lar c-a ay slicing .640 
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MECHANIC NX 


engines**** 6 


WITH 


hundreds 


xtu* . 

drolls men- tlacksm^^ who wanted to g L c s . Course is 

«nn»»g» fiad thai enirjUing 1° 

YoUj too-- 


FUTURE nil3r 

ol amHitiisria nt« ^ 0t chatr- 

«.<**«' ra * e 

ahead Tmd » * al Vestment. 


— „ re!s for tro1n*j. men 

It AD 10 holds great rev# ^ Opportunity® ^ cT&dtGA 

Rft W|V . indv^. Tto ™ d by leading 


L duairt 

i. «“ »«* 

„U. w> «J£22£i»S2l 1 

aytkeritte® 


1 


a comi 

r^Ssa ^ 25 et=rg 

modern L C. 3* '- v , — ^ , 




m^t-33=£w s ' sSW 

Coire epondencc 


Waald yen lik* !o heesm-e 

Wauld you tilcHi la know 

necessary qwalLbcatiEKoa? 
^has»i Sand Ihe coupon 


adreitiBing eoou? 
if you poBB-aaa the 
TLdq. hoit^E your 
— today 1 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 9614-H, 5CRAKTON, PEN Hk> 

Without cost or obligation, please send me a copy of your booklet, "Who Wins 
and full particulsrs about the subject before which 1 have marked X: 


and Why/’ ★ 




c MECHANICAL ENGINEERING 

□ AIH CONDITIONING 


RADIO □ DIESEL POWER 

□ ADVERTISING 


TECHNICAL. AND INDUSTRIAL, COURSES 


C HCtilhI uro.1 r>ra.ftS-TDHD 
[7. HtTijcMiml Kii*Ln«. r 

□ How us J n- _ mt b-iH P^-G*** 

□ Kami* me 

□ KLiH-ctii^ [.Lshvii-jr 

Q Wcldinc- Kwct™? *uui GfJ 

O FLi'Hihiut Shop BLuE-prhtH 

□ rLr.ii .-■ nr.ft '..• f r 

□ PiDiam MaanijomEnC- 

□ QfljB ?l 1 I L 1 1 : l_K I - J I LH ■ Tl L 

□ IncUiEtrinE M*nnnnriimt 

□ J'cjkHi'.' Mun^B'CTatiit 

□ ArmHIJliliaw 

H Cut A pmnn hn n t 


□ Mfi:ti:Lliii::iL DtEiIuITLID 

P MapliWiiHG 

□ T-M^nukrr 

□ Patl^minidikFr 

□ ftu KiixGiM 

□ Aviation PC- rue Ln.«0 

□ Aii’kw'Mjtiit" M^Lialn 

□ L&Lr if de a tki a 

BUSINESS 

O f?. P. AccouUtO-nt 

□ BonAlc empiric 

□i S&cr^nnl Wnvrtc 

□ HcunLili 

□l Fr«icln 

L_J SuJUIULia 5 ll 7 D 


Cl Htmiu tiltrlrir tJL|;jliiTr 

Q Marine 

□ tt_ IE- LacOIElittLvCd 

O H. It. Swtwci fftnHKUl 

□ Air ElKlM 

□ n. H. -HictuJ.brtAB 

n riiEtiW Hli*lji#-r irlcjg 

□ OLvU ]■! litfijuLE in; * 

training courses 

n -5rrrkt fftjfcfl ft*! *■ ra ildr h. i |i 
U F^hl Yert CoILsue- 

P R i na n.-m.i, C 7 -i'H , rmp<]Dil^Qra 

B LetbErinE Show fSpmclH U Sif m 
Strijnit rap'np if-m I Ttpitir 

U MaiL C*rrwr 


P Civil i-ii:c >i'j:.t.- 


□ Hurt'f-ybntf and Mn-ppinpc 

□ Coal M in lii^je D Min*' Fon< 

□ _ l h\i-. Lf j lion 

P Cotta* MfuuJactnrinE 

□ Wifoltu Maaldteiuriac 

P AflriflwKuM- 

□ K «-iidt firAwHaff 

□ FolUUt Fut*W 

□ FLhJI p^ny Mail Cl^rk 
D GraijE Hrhiml SubjECTd 
D LILh-Ii School 

□ CoU«w Pr m fi iit a m ry 

0 Lll Ji-inrinr 

1 i 17 a r L 1 2 AJ ulliC 


■ ■■..8 IJI II.I Jiiikui iiini uni iiijriBi!Biininn!inrnH , !l 

i li IX m JB ■■B^B.IBBIBIIBI riPBin-r -a- — — ji zBiBiBUBariEnn-nH-ni^h 1 ,ri " 


■ t.l-nlbUI II 


Crfyirnn-nr-i-rt«“ UBU « , « l " l ” IB|,i r™npi-r 

ft St 1 -? li rttfcfS iw C^nwdflr ■Mid 


aeil 


^UBMaiBiri .» ii . l i u . | li ^ j j| faun lUEiinr i -Sjf i. 1.11.1a i-ii ■■in ■■■■18111111 g fit I OllftOfl, u-i-uiiju.i 

£ivujK>ra I? U N* InitntuihDiYUl CJiW’ri'jpciJiDic'Rr-o JijAwf# CunuJidr?. Lmrifu 1 !,. MoAlr^Uj. Ccmddd 


When writintj la itdxmtteerrz pleaqe mention Popular Mechanize 
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Just as the pa mime engine 
changed or wiped out the jobs 

of thousands who depended 
on horse-drawn vehicles for 
their living— j ust as electricity 
changed the entire set-up in 
the fields of light and power 
— so now the Diesel en.c 
fast invading both the j 
and transportation field 
threatening the present 

of thousands of workers 

If jobs in your line are steadi- 
ly growing scarcer, you owe it 
to yourself to mvestigale this 
new, progressive, imtrowdcd 
line, that will oiler good open- 
ings for many years to come. 


iwer 


Power 


Fastest 


icia nF t h hi p hiffrh nfi ■ ri .h i rv Af l. Nuw i* yciui cl incite to kcL En LO a big IKw i ndu-^t jv and jjrew up *vkh 
L-s. L.I.. I_- 01 tneir U-^n eit.Ll-E TUTt + oe- ^ te (m | m r l1 3 r Tt r Lrit prate |gn. Tcdny llicrc La prartixally no- cornor-Li - 

ilion—are fast replac- tiort in im iJiowi field, Lui the i.nerr*jLnfr nift cr hml ffisginta win 

rflajila. motor trucks and In aym ?* titled for iota in the near Ftilunr, By rfartJns: 

actora, dredges, voor IrumiivE tom, you can KtpM w whJi □smpeUtaaiu 

What This New Field Offers Vou 

I ' b.njtumT- ouf D[ 4 . k i FUvHiklrt and Team all about Ihia newest* 

1aMttSt-E(Vtti:iL£: li iinc—Ufl op^portunitiua- and niquiiVni until. Find a'j E 
what the Diu^L Buld Gfir-TS VOU — bow rapidly the Elicnui Industry 
■hua ilr^Ewi^d during thi; la b? tlirrt! W BUmlvpr hJ 

II Ilia latest Dii^ul de- I>ic 5 *lcntfimflnhdltcc^ii*griw buunE manii Joe tuned train*— liuo* piulckl * 
I. .Lij ^,^1 hitTh. n-iwd V'HJ run ohtuin. a nunnlcEe undi'r^'mldnijf Or Dle*H H-nsi i m: pmtrL; li , :i 

ft* 51013 opart U« by homr at ndy during your spun: EimS— withuul Jia«r- 

^ ci era t j n * -a ya le m a, c Lc, . fcJ | nB wit n your m-Rulur *ort- . „ , 

tertai — WLLtl SUCCESS 0.L3- ftak-ina for information involve# Be obi- ft.it Ion — but at may mark 


EtvtE p icttti ana emch i nc engintse an 
busies. loetmsotivra and ships,’ aircraft, 1 
driJ]&, pumps, etc, — opening up an increaain 
paid jopba for Diesd drained, men. The field o 
mg is on the upemde an d coolinu^illy cTpsindinf 
vide steady employment and advancement for I 
trained in ihia ikw industry — In 
You get complete informaticsd iu 

VelnpnienlG — tWD- and fOLir-StTrpke c 

heavy-duty types; Diesel-dsCLi 


RADIO ENGINEERING 


RPA lofttatiilfts offers an intensive eoumw «f IlcrIi atancEanl 
uJirihTiein* all phira ol Ithlio, J j rtntinnl LtahiuBg with modem 

equipment at 3%>w York and Chicago schools. Also 
0 n^Vn*E>c£LidiE£d ootiraaa and Home Study Courses under 

ih No obli£ation PF plan. llluUnltd Caliki *■ rc^uwl 


7S Varlck Slre*l, New York, N. 1 
J1S4 Mfenhandlie Mart, £hfu| 

(Sktriciffii'd in Radio Instruction Sines J DQ& 


uuitar 
an jo or 
Drums 


4-00 :, impravemont GOarante«d 

W h c buiJd^ strengthen tho vocal oreaitt~n( 

ti'.i.n - iHflih.! '•• *:••□ <i.t- pat fiy fu i il Muitu 1 nlJjf »uuri>J .iriJ 
mi-: i-ril | li.-uii y cufr^ct Pif«nt ezrrci'dei. . r wnd ahaoluto-- 
ly auarantvm ta imr-T^TO uny nl n jfl ■■ n or einrefeinK Vnlrt 
al lr.t*r V , r . WntCfrT lMnk- 1 «St ItM, 

tMCJi VftiY F-va ran nnv ha.r* Lhfl ff«e whRl. H* llUlft. 

tlifra icdL In lu.y.rf u.:nlnr | T jpp^rvi nrJ<-. 4 | ilrc^d W &# p vUL. 

PERFECT VOICE IH5iT1TUTt r Studla 11*54 

G4 Ed Wi 14 m ClMcoCHi 


Cu\ Tfiii Adv* 
Out — Good 
for SI, 00 

Credit 


Drum*, uistil you \ 

Jiavp ts-iedtha \ ■. 

StinKuyLs od May- 
Bells. Guarnn- 
teed More for ^Hufl 
your Money. 

Wfin derf nli 

punppy i pOWdfal 

XjleiLHihpr tooe. N'o 
equal, in price. gold 
on easy payoifrnln and 
5 days free trial by idl lH 
leadiny nnueic deader^. 

Send for free exLta- ■ 

Inr, Mention innLtn- h 
ment wanted and n.&$x- ™ 
en-t hyijjaic dealer, 

WtRe loday: 

Slingvrhnd Musical 

f 395 Be! den Ave., Oiicigo T III 


T 'XUj , T^rlLf ftt EJJf I Bnr fc', ' Ur w 
I - - ir.iTi" Ii DKiilni ipc'inirnf pnd Iflh hr. 

h> «IWJ tlm*. V^T DSm(-f|riant1r 
ni.^IrPA ^liwf for ■•■‘■iff- Tt^riM lodlTr I 

4lfi iEld|# Ulriiii Kin*fll Cdfly, M a. 


Autfi MpriLinlcftanfl w^deni a reln blfrfla- 
. Complete wmrfw la prcatid WffWWWM 
e n ■ welding. Bod f and fcn-icrr Lji^ 

, 14 pmy IjulIii Lihii smd Oi ftin \ 1 1 r- 
y wli Ms ynn learn. Kore I L ii*w 
I low fitH. W ri ir. Icjday. IjudLlS 

kAN TRADE SCHOOL ffllSHIK-jH 

ward Ati., Oifralt All Eh. MtttM 


IJI llI.Ij 


MECHANICS 


Write 


FDtt 

U EfUJ Afi 


When wriiijtfl to ??ien^<?n FojmJar Jfcohtrtiies 
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Oh Jobs Like Tfiese— No Correspondence- 

ftoal Work on ModortV IPaetrlcal Equipment 


16 or 40 Fears of ajje, Electricity 
re, . . . Don’t waste you r beat years 
b, or worse yet, never sure of even 

live, ninn4 L y- fluid wliere t liou&amJB 

ml op «i wwk hi lih; fascinating hold, of 
a SOOt! Io1> in a field tliaL'a full oL oppor- 


It Weeks 
yne Shops 


Doing 


Worhinj: ftn Rtil ENctHcal Eq uipmonl at Cnyii* 


Tile remark^blft "Lcsm by palntf' EueilKid used in the grrat Coyne SJuipa 
Iraatia- yrvu lo masLiif ELacb'Lciiy and io many bnrnCnw in 12 iw4 
Actual ahci]i wofik — noi a currespii'nil^iLif-o tuiirFo -ynju don't have. to 
recite. V oil nth l c; t i 3 *i l-m; L by actual work Ln mod ram day light shop* on the 
ffflwt kind of Electrical equipment, under personal lupemiion oF export 

instructom^ That's why Coyne Training prepares you; us a real Prac- 
tical Electrician in such ft short time. 


P reviews 


Many of our successful graduates have not even completed common 
school. At Ccynn.: iKiarn by :llUi:iI expo icti-cc on a wide variety of 

up-to-date Keneratois, motors, dynanua, batteries, autottuitive and avia- 
tion engines, dectrlc signs, etc. Do the actual jobs you will be called, on 
to do out in the field. When you finish Coyne Training you can con- 
lidenUy tnckle any job. for you will have iiuLualiy baa. sinuLax work 
during your tiaining. 


iri the C®Jp no Sliflps 



18 MONTHS TO MV SB 

in Small Monthly Payments after you graduate! 



Gf’t your training Krsl — then pay b?i£k Lmt 'ion sn csisy 
monthly tmy merits starting & iruuvtha ffutii the djif« 
yuu start MrfcooL, or 2 ruonilut bTeit the required 12- 
"wee-kji (ruining period is* ov*rv And yen'll have IB 
m<pnili- u: L\ir;i|vk r.L- ^qut payments. Mail thy coupon 
now urn I l will send you, wUliout obligation, full de- 

& of tills grounding 



DIESEL ENGINES, 

REFRIGERATION, 
| AIR CONDITIONING. 

INCLUDED WITHOUT EXTRA COST 

Tlk! fastest qrftwmg IndUBlriHi in Aim- i ■ < iaday. 
MomiiiicLiiiiirs ikElU lil-rrihutunil * _| f ky! ri ? 1 , 1 JiitluB 
1 1 1 - L Air CliikU tin nine caUiBHncnl wvd !■ HiftJfcM mt*i 
whn Il;lvl‘ SjiedlilMd fn Lbetrfr rapidly esuundUi* 
lu-Jils, ttL-rc-.iT Caync yuii wUl fcuvpwhi to till ft Ip 
ns Itts^ilLiMftin i*d Service mms, fabpu Mi;. haefe 
Toiur T Awtmhler, InsHiuecor. Vest ™LL Uiu.r Ifc 
ihHiui \ .LiigiM rviKi or rii 3 i 9 ipinvpMki (ww|i™rt» 
tcratwratarL" coiliful device*, thirNtifwlntaE atyl C"- 
1 1 i=e - i >! i vq|v«i — you Trill ill i actual v‘- i^ |_ ' n 1 ■ i L ■ 
types uf Strati nij ;i,rvS Alf t DUilitiDtUiiS Eij.i- 

chgncfl- AdiI, it vnm't riWt you one v sir a «:nl to kjsI 
itiia n!iriurk-il>l>: “ r:ti k.i hit. I indink; nhsuLmely 
Ppftft wLcLa your TUgnlsir EllKtxiEal itonimn. 


Earn LIvNg Expsniei 
While Tenure Tralniag 

Muny i^l liny 9,tudenLH vcyj-fc p^Tt 
tluif- lc* livl i ■ tiLiy (ht-if LivinK 
L .V,:,. M .PH TV lube tll^y m MV IlfDln.- 

iny;. 11 ynai* »b« 1 Mki» wnrlc wc 
■l-. i 1 1 clu out L'-i- ic Ide- 

ytnlL LfeLld COtLIMin luif aetPihB. 

Eltlployment Help For 
You Altei Graduation 

hi y GredilO-IC Pm piny went 
Servlet wUS k i v-e y v-i i r«-ni u'iti- 
playmL-nt hi?-| p. Aa uHl: Ot nLy 
rtrnduatea yrjLi vnLI asaLslBkcu 

uiBCkly, nisJ every help, we <-!.n 

sivi; you to lirie 3 .tu tl j-ulJ Ce>r 
WlUch yun lilVC teen. trnii^LL 


MAIL COUPON NOW 


GET MY FREE BOOK 


C^z fhe JLf!-P." ‘■Cpyne apt H Jrtwaity newt, 1 ” 
pi viniE :i!il Secbi JilhTiLt Covna Trajiimit. 
PLiijKmrapbfl of ilh.'Liri BLiowiiig y(inli-rirj 

.it ’wnrk Lin. m ud.L'f P 

electric cqulpmciit 

It r 1 1 1 ;c’ t hi- pi*T:-L>ILU I 

■ upetvlaio'D ^ r 
Coyne ILkt>i!ti In- 

StTUCtOTBr 

rei!« nt my bt^te 
Time li lilpLoymCTit 
Offer. >*ay AEier 

Gradu;ition i-'lan 
LUtd Gtaf 1 untL“ EiiIt 
lent Ki'rHce. 

u U T n Vrltlinut 

C4 JH I . SI to pi y 
M ;i i I the cum purl- 
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H, C. LEWIS, Frcsi 


Founded llfl 


ELECTJUCAL SCHOOL 

500 S. Paulina St., Dept* 46-72, Chicago, 111* 


ftl 


, C f tewli, President 
Cofiie £lutrlea1 Sehool 
504 S. Paulina St<i Pcpti 4G-T2 
Chleago, III*. 

me y ■ >u r lJL|f FREE Pool □baait 
Coyne "L'rjj-ilLEirt sehlI fiivc nie llIS derail nr;- 
iiRLinff your " Splits Ti IWO I irapluy reieciih 
UT ^, abld. Pa v-TultJun->- After -Crfadti" 
ailnn’" Plan of eLosy h m Oil billy pn raeata. 
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Here’s a Partial List 
of States* Cities and 

Institutions in which 

GRADUATES 

were placed in 
positions ~ 
Print Experts I 


Idantl Citation 

fttita □{ WMh. 
state ef Mlrfi.|g H n 
^-Entu or U Ldti 
ffal# (if Ohio 

PiMulli. Mirtlt, 
D«tr»tr. With. 

FUKlJt, C-nl g. 

Idaho Falla. Ida?hg 
Ogden, UtM 
Lorflifl Co.. Dli in 
Paul, Ml nit, 
PfUtfinh, F*. 
Llruoln, Nabr. 

DiranJ nghara, A 
C#l U mb us. OiiJo 
Haven n r Cubl 
NlW liiitii, Gantfi. 
Qrti| Full*, wont 
(lilyqllaAi, Texas 
PemSRColt, FlA. 

Stillwater, tikll. 




CiP«bry d AJta.. Can. 
HDuituif, T nlai 
Watering, taws 

V It I L*r I h, B. & 
HatOh 31tUP4, La. 
Atlantia Olt*. », J. 

E. Lifts i ltd'. Wi?h. 
Glob*. Arllunn 
London, flat, &HH. 
hsnfvilti, OUi. 

Seattle, wash. 

Ferndili. MlrJi. 

McAlcster-, Okl*. 

Kewaunee, MlaJi, 

L***tan, DUIel 

C-roun Pel it. 1*4, 
Bay CitJ, Mlife. 
RaallPk-t, ¥■, 
Glendale. Cater. 
Hawaiian i ii« n di 

OUL 


Miami, Florida 

OFlindih Florida 

TtrlL Pa- 
El Pfi'S-i). TeKA* 
Everetl. Waiti. 
SFtiahectadV, N. V, 
Alhambrp, CifHf, 
Li^j-npiEon, Mufti, 
fililbiw. with, 
Fort Cnilins, Chtp. 
P i'll r iir d . Ohio 

Hijriijiiilon. W, Vi. 
Sail L n City. 'U. 

3 alt. GHlIFbrnll 

JameEEnwn, N. V* 

FtiotflJxvIlLa, Ft 

Hot heslfr, H. y fc 

Media, PA 

Dnrtafi. Oh I* 

Last U li I r a □ n , liidi 
Green □ av , Wli. 

Tm 


Hocani., 

iNeufili. W«| P 

Kip Ditcher . Okla. 

CuiLralia, Wj,*h, 

BH-morik. H. O. 

L^Giimlnnlon, Ind. 
Guyabnga Fal l I, CL 
Rock blind, III. 

Philadelphia, Pl 

AiforEfe, Dr-tpai 

pondleten, Fad. 

SI. Jeleph, Mb. 
EEatn el IJNnoJi 
GI&tA hi leal 
Stste *f Idaho 
Siale hT Colorado 
Llihi, Ohio 

S-tl mo, N r C. 


ClmuJgee, Oita, 
Maxell: n, Pa, 


D*i Me-lni-. tawa 

&Hy, im 


Want a Regular 
Monthly Salary t 

Investigate this opportunity to earn a regular montUv Salary 
5™ snare in Rewards ^ thtsame opporiun ity which Sppcdca 
to those hundreds of Institute of Applied Science Graduates 
JfcW holding positions in the partial fist of States, CLlaeS and 
Institutions shown here. And One to fifteen L A, S. Grodufl-tes 
are employed on regular monthly salaries by each bureau 
listed . Ek i a ringer Prmt fifud Secret Service QperatorT Write 
for Free details how you &jin train at home in spgre time to 
enter this young* BwifUy.growinj* Diofesdon* 


VD ITS 1 ^ Gfrnf Monfliil R^porli Cper- 

W IlEffIS# atw Na 3« Mad* fa hli Chief * 

Jrit emra+mj TOnporafor FW* Itopiyri* Slid IDoltratcd Finger Print 

Bm# f . a a ths HDjna regocPt«l hj hufidnd§ qij. A« Z3 H 

EFaduntr-Ei now emmlnp q. ctoniJJr laJary! 


a muumm mmmmmmmmm.mmmmwmuuummuu\ 

Iflitltute of Applied ^Cltnett Dipt 14- ca, 

! *#** UaniiTildfl Art,, CAI(ifff t III* 


■ 


Without any plrir ration an my perl 

iflnatrpiod Book 


whatever, tend I 


GejiLEeiJien: - 

me-tbia KepottM of Operator No £§, aIaq your 

OS Ftrager Prhil^ aiwl 3^ur low priett and lay TlTtai DSer" 
UteratuTa w]|| HOT ba aanito boya aodtr 17 ytartof age. 


Na 

^ AJtfrfia — 


Apn 


M 



WE OAK TEARE 

TOU UtLA.Wi.KQ En 

ycur on hom« dLLFlng jrnjr 
If 5PO Ufi'itr ThErty-r.vr fe irs oE 
liaocMsful tEtdiiniE fr avtutui abLUEy 
ArLis-i d r-c :. i i v c tixgE saLicLs . 

Writ* today for Art Jut Itek 

$0«Dl"AmiE!7 AW 

Dipt 1 46,1 0 E. Huron Cfiicago, III, 



ENGINEERING 


DECREE IN 
TWO YEARS 



a.S, peprpi in Electrical, cm, CNrpiIhI. Kadig, m 
chin leal or AerhoauticaE Enuirm ring In* |wg yceiri. 
Lg cared |n an JnddSlrlal eentar will) fhal Enginagr-- 
in9 atm nip hare-. Cara h^nrd. LOW tdlllh D. Pie pafakry 

D^pBitratflL Enter Junft, Sortr* DlCr. Mtrob. Cathie- 

Vhbiana Technical 

?ZB Eaat WajihiilRlQrt EL. Fori Wnyjift, Indiana 
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Learn Profitable Profession 
in QO days at Home 


^ fc|-ie ^ r t Mda r.li'L W 

fn. *iicci nf BwwJIOl M 


nn Iji Eh* 




toadni 
mo jki bleh 


attn 


WfrT\ hot Wiilty Isrnr.r t !n i.Lion thfdP 04 Ti 

j lirruiininriwin UncEnn, tHWDluik 

larlpiai, cl olbl anil pKiWta CWIimirK rh^ 

oonn irythnoKti hut t^ini^R- 
l- Offl rich XqWkt Ih Turn 
■■ r T' '■ chnrti fcii'l fut-i.: 
nnr TOUM*. WflW [-if 



fn^ n iQ^ri nir(! 
k Vt*. Aralc 
\ e i tcti i n - 1 1 h 



J2IEHALE 


H.n lon.i I Csllogt m nqaago A 
FEij^id - Thefaev. 20 ft. AanianEf 

j-lvf.nui,., Pfp-t, 4Tt. CJfleWAi]. CII, 



Vi/H Y" NOT ep^std ftPriiajr, BiEmmEr, Jail, 

TTn 1 gAtlierioE tuttciUJufi — !□- 

I buy hun-dredfl of JilmJii tnr oo Hoc t tons- 

Rime wrl lj 11 SI mmrii- HLfliJt wwk mil h n-T 

-inwtfcDi. aieiwwL pr^m j M t. rfauu^, £^, n J 

EHi alwa fill- ILu.lnkd 4trni», 

ini bui-berU*. IWpj 

HZ4, 




B 


E A PASSENGER 

TRAFFIC INSPECTOR 



Tnlfic li [rirfp-n i in" — Mm Needed fSlfli*' 

RiELE.ii bL£ Ji E n — JV to HJ — iri-lLunl u fr 2 ,iiLTi j n ■ i 

r! ¥p . Jmpp4pnp rn in Jrmicdl. 

J l r all 1*1 id, .-. 1 -fi-BiU:^ kfaufck. C-umcLsiUi iiiij 

****** TiPmi^itud} 1 cDLififiv ind M hil|i ) Oi 

II qji to SI-1A FWF mobrb. tJ^nrn, pUff* 

■>" iMslI.iin, «-Slli fe-JIVrHnn?. Wrik 

MiNMBP OUSINEH fftAIH, 
■Nft INSTI fUtl, Dia . 3Q4. ■■llBlo-a K. Ya 



by the niethoil tliat hft?s develDpAll hgiMUrcds Eyewearully. Bebfl 
iMinio, addreas azul uq Ic-r ires ebiut t& trisjt yoiu Bbliity. 

Thw UodQTO School. 1?11 W .llfl Hal B Ida ^ ClavglanJ, Qhlu 


GRA 


BV OUR PRdFIT^MAIIINC PLAN 

OUR GRADUATES SUCCEED 





Qdh ol oar [own. 4tiuliiit4 awti-i! fcn n. very amidl w.l 
_ ibkagOTnrl^0,LilH'|!Ayc[u. Aiictberia WiK^aaiii Qveiirn.OOiJ 

i hn Jim nu- Uay « niaki i-lmm, t'uJI -ut wr.ie ior l lrtlF. DOOBL 

C Me * ? a $g Hoc p WottiJi ttia king. Peg L 3am , |S5 I , Cl 1 1 3L . CHlUBO. 





SALARY 
TO START 

J 90 ?o 

J I7S 

MONTHLY 


MEN., 

WOMEN 

Ife ffjrMfe 

!64oSO 


IP. C- Ijihorrr 

J j-H- P™ D. Carrier 

f f’RpecLil 

Cuatomi l&aueciar 
Ctty Mail Of, trier 





C j^tty 
C JP. 6. OJttk 
JxratTrn 


FOSTMAaTOJi 

BoiLnialreat 

JA'jdituf - 

l 1 F ■; en t 1 et apher 

)U£. UorJiT J 'itrol 

ITelcpbffice Osh. 

J Wale km an 

t Hl-ea-i Inepecror 
JfjK-ciinj 1 hv[ , hi ic^tor( J^ecm 3f-rvan Ogje 
C .Hypiri | JFiIa tSiitt 

OZMEnT INSTRUCTION! SERVICE 
Dept, 211 £|. (Laul*. Me. 

F>*:n il rtr FRCR partiralirfl "‘‘Elijw Eo Llnakfi fop 
T, irirnm*nL Pm [ ty^Tip 1 F rfi*ElC<-1 M X ,r . JfaLirlM;, 

lunclaaa. u ES »rtu^kiea F etc, ALL UHV LftbiK 
Hum... .. . 


f, 


li ■ ■ La La La.. H - - r 4 p i r d r r M' M 


I 


■■11 


ft C n 


r Addn 

itj-ifi?!/; pJcase ineneiom F&j?ufeT ire^ftonicj 
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I HAVE H't a 
RIGHT TO AStt A GIRL 
LIKE MARY TO MARRY 

AN ORDINARY MECHA W(C 


MAR VS RIGHT. 1 
EEALLV CAN'T $UPPDRT 

V A WIFE- j 


Bor jim, i 

0ONT HOW 1 

WE CAW AFFORD 
TO MARRY. 


■ 








r LOOK HERE, N,RJ.'v 
HAS TRAINED HUNDREDS 
OF MEW UK£ TO 
MAKE &OOD MDN^V 

S'ULGET T*AT 

free SO 


_] 

L 

J 

t 

k\ 

m 





/"THIS 15 Swell FuN>, 

AND I am OECIWNrwe 
TO MAKE MONEY 
ON THE SIDE ALREADY 
RADIO SURE IS FULL 




you ceivrAiNLi- 
KfitOW RADIO- 
MIME N£ YE R 
SOtihDEO StTTER 


THANHS" VOO 

SEE I HAVE 

K£ft* N-R-1- 

A I N I NG 



OH FJJM, IT'S 
WONDERFUL 

wow You'Re 

On the way 

TO SUCCESS 


YE5 MARY, ANip 

THEREIN A REAL 
FUTURE FOR 

US IN THIS 

& RAD>Q FIELD.. 


M A IT. TiT F. roi'PON r XOT-. Dm- ?ho= rn-rS- 1 - ati^iur Tt_L-*Jii ■ — 
the Held wlcu a f'l I UN. N. tt. I Ifsiliilii^ Ci L- you tor JSEu In 
m iluktI Li»n wltb fhr nULnuJiuit nn\ wjJc »rw| uptratlAH at ILa.rl.lii 
Bqninfnorib fl( f\U y ™ j hi go in t«u_- iai<f - Inr y+ku-'-iiir, svrvtc* 

Hill--, HIP* ralt . 1 uri biNi.nl --hLEP-i, life bftfeAflf'iuiLLng, taievlftSBEL a\ior- 

tlin-Ti. prsl m; Radin and mam* uther npprirtuuLEJn* My f'ltEE 
Ih'i-r. Ih'I Ih hhW I U*JH yoU ■ jlij>.’ K I ;. nt he uric Sr ^fiare Llirife tu 

ba ii Kailin R^iwrt- 

YfANV RADIO EXPERTS iwlftliE S3D, 150, STS A WEEK 

Why qiniuE^le ulni# in a dull fob wUH luw \my zuwk nn future? 
tfratt triilfillW lif-w - f ir (be: ilVe-rwrlre LLidm ilckt. [ h . ,ve 
Ln'IptMil many iuuii makr mure muiiey HundireiJ.H i>( suwMarful 
eded Ui?w In iLnAtlo got iik'ir pDim ibruLigb S. k. I, training. 

MANY MAKE SS. SItt, SiS A WEEK EXTRA 
*N spare Time While learning 

IIulrL jflinr Mb. rl| iwt onJy (rain yuu bn a In hnim uf 
yuu# &itar* unit iL but ibu ■: u l >- yim rnm II 1 sun sefutltni 
yuu 3-_sc1 r.:i M fmev ,lata -HtioDC^ wtileli (LllltkiJy ^.Imnvf vntj h„ i ■ ',r 
tu do KtEutllO Tcljii.lf Jul?-- iiiUntnun in nKtft every li Lm >rl 
I |fl v-4! ytm ftacllii J-. i 2 ui’u:u;rit fevr NMIttlllll «zuertmiMitK and 
ni-'n. In*r t«IS- that L-e&CJL yuu Oh build and .-crvlri: 1 PilI Ij. 1 

tVery lypn nmi'IvlnE set miwLc JaitUs^ H. Rltii, 3 ,j 2& 
Cnapiinc 1 H-tre^t. Wlhtiflbng. W, ^'a r wFltM: “iiijriiifl' my 
Inihiiiig, uiy jiiHirc tbmr imndnsB WttWl mi An uVtmgi- nf 

SI1MKI t a 153.™ Fauly. 1 ’ 

FIND OUT WHAT NADlCJ OFFERS 

My txrfpH. biiH .-. | j i-. h% - r i limi:Lrr< 3 -< rsT nHI-iw:< Imv? t» inakc- i n ■"■ r r 

nMM»*y ilhcI wLu nKcrn- ir ^ FHFF In- anv amblthnu fnllnw 

nvfir l.'i of £Wtf. I FlVtStlg fllEv Find ulil n-bml ItarlSa oflCTH 

you. Elfikil wbai my nfiLilnaira ant- d<ung aiue mining, atn>ui 
my Monw i^ank Agreement, and she inauy uiber NT, ft. j. 

bOdtUfW. Mall Liu 1 o i i 2 |h >ii La an rn vrlosio, fir pa^te It on a lc 

tHMt mrd TODAY, 

J. E. SMITH, Vre*\dwt t Dept, $DP 

N jfi i>nsn] Ruclim InsHtLite. Wmhintiten, P. G, 


my training pays 


,T , E. S M IT II, Fj-tei id«'r t 

National JirultQi ImuiT-utn 

Tfc* Mn i-'ia rjrmrM ib4 

liump-Al'oljr Tralninr "i tnff 
nwn Jur An iLictih [rvfjiiirry 
liiw toSi- li'.r.rj man in ApktIHu 


More 


S320O 

Iti 


rt* Eini?q I iia^-D more 

work L till h I l 1 Li-TL ila. I 
ivmu;ri ^ Kin tin iTiOn 
prubl a ynur iii spicc- 
1 Uiw. 3 ", jlti i ■ I v. : i :■ :h mnL^r 

a kih-hL in Rndw," 

—GORDON ANQWEN, 
ESIS ESm T i 1 1 Avenue. 
J Li-r'iunoniL. Calif. 


lnr i I 1 I> yi'OT L' r J.i,s 1 mil 

Itodio flervdoe 

r I -■ 1 1 ■ :- ii r MUHjfi ? iH r l i iii rki 
f«;ir tw rv'-K-- 1'nu know 
whn I aught hit l-Laid L> ■ ' 
^N.tt.L F, W. F, WII.- 
£*0X1 Dos 43, W«4 f 
i-lHo, Dkla. 


Picked Up 

51BQQ 

Whll* 

Studyltig 


xame: 


"t I inkr-lb UJ> KS.nifeO il Inlr 

■ tudyai-.R, T> ■ I if I nil tliat 
nw*y rDon*y — rhe lliuh L 
Eiw* Liy FtrvJiu n-sirli did 
not iaberteje n-uk my 4>il»>f 
bibiirara*,"— DTld DEX- 
TON. HI 05 J." 1 u lji 
Avnuiin, Cliv^lindi Obio, 


CITY 


THIS 


TFft-oft i-tV-tKfatr; tu ttfaute fUTn (ion. Pttpulnr M e-r hanks 
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wh erever You Live — 
Wh a t ewer You Do Now — ■ 
$1000 to $3000 a Year 
Can Be Yours! 


YOU Can Dq 

What They 

Have Pern a 


“’Thu bin uprsv-d up lo- 
IM Mi pirviunL find pruHl lUi 
friy u t Khiiilnc bn lndi> 

£ iiiJi h &! lirinE . 111 EcH-nn 
hdcriHiD. ]L. I- 
"Vhrn I r-nhJIrrl fttf 
V- 3 UP «UfK. I IHW Iv'dh- 
I Hi *trtuC Jw-ikrf IrTiu . 
I PH i nun- imHtflillf Dp* 
*>n-l!Qt * « 111 m >M v I ■ I D"'Jb 

W. J, y a 

CiiUDi 

F. Ci. A ndef^-h. F* r^nlat, 
Aril -rlr*«! ,r Th*-fci bo 
Hi I 1 . I. 1 get ■ i b 
Hnn I TniMi'-'J ytiiir 


Spare Time w Full Tim# 
YOU Can Caah-In BIG 

luetaod of Itnoclcliig At ynur d wr, 
OpportuakF t m wn-ilinn: lor ?™u ?□ your 

lHU:h yard E UlOUIlLUjdd LilVt [UTDMl lO 
i h rrulrTJ? FtniiNi HR frif PAJET TIME 

extha money w-foix time bio- 

pay. MiOV AMrl liIT ill jai=l nninaU 
**y — T*tb * 3mi-k.-F.ird or vac-urt lol 

flOrk. M jT orr^l-prodm-iiig XOHitliOcld will 

m-lkr Ollly U tru; Jiram [j*>. ES"n liiltter 
tarlllL yi>y'j-i- dMUE MW— i -nit] filGW ynu 
how to itUTC lLIi‘.I trrLff [imdc piin-wmlillly . 
Eui and lkii-I i ry mrnt in roii'iniAr>i|:nf 
WH prim — pricDt ibuL tnra n A baud' 
ionic margiE) iJ pmfit ns rv^Ty wre n«r 
bird yuii -P5.D prod Tbi'i-ny not 1 _ 
a dou h-t About it— YOU CA N CASE* \ f ' 


■ wurk" btp CbJcrti 
nij wmn*m IriLfd. 

■ l U I I J MLETHB, ppn- 
TippriHi Bind m- 

crirJlursl Hi'-hnfli, 

j |* p|i,“ n C*jE Jf |s pp 

-Ha i Nr*i. i i"i ■fcwjJubplf "iWPMjsIwd, U tmu r-IL n 
fliHT mpEhOU. DanUa mf>W to err InEn Lhla (ur 
i . : i r. [. - .ij r 1 1 f . I . it- hi:iN.- -. al ..j. ... 1 L- : a 


IUn| ll 


EXPLAINS 


^Tsr fcU. npir, dr-w (.>;. k . "Itu* Tb 
Jur Frjfi/." wM ■ jotiI BrL 

HWMtiil rf n-hHE m J lit n uJ In 

: hf W -flvnr JW t±.auchnrf# «4 uEhfcm. IIt- 
im' CEpeebn# ■* CommeMM fVJirriii 
1 fopimcr bciiiur Fnullrrrii^u In. [Li I 1 . 


MONEY. Dur 

c-^upk-i laCu Cbs 


p 

■ 

i 


if. LimonvFrciidont, 

Tilt National Poultry imtltuti- 
Ada in* C&iltir. N r ¥. fie.pl. Ji-A 

I know bow to mat® K]p money raJslDK rwntlttr, 

Euiid /■ouJ' FREE boG-S >.- x i 1 _■ J j i. i i _ lt your htnue-ctua^ 
CDlUBu Mid PEtOVED lu^LhiTHL 1 ;, 


Name 


!■ * 4 ■§ i h 


=■ !• -i - e p p 


* Address. 


* + ii 


+ 1 - - 


V 1 I 


* CttT- F h + + * . . B .Stale- 


T. 


■ ■ II MU ■# ft| pa ha ai »g u ■ ■ ■ . mu ti »i urn .. ii Miiku 



LEARN AT HOME 

Are yoo adult, alert r amb[dotis t vnE] Eng to study? 
lavesti^te LAWl Wc guide ymj ttep by step— 
fuipi^h 3.11 texts, including 1 4 -volume Llbm- 

ty* TraininfF prepurd by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send MOW 
lor Free ,^ 4 -p^ge iJ Law T rainingforLeadership , 11 

tiSalte Extejiskm Uiiwrtity, Dept 464-L, Chicago 


PARKS AIR COLLEGE 

PARKS AIRPORT . EAST ST. LOUIS, lit 






OffHT yon college edkmtlon majoring fit ovlotlon 

]! ™ Jeaclipa lo R,e. fiefiTCftti lo A^ronantlccl 

Eiigsuwni^, AvIatJon AditilnlEtraEJoiL, Aviation Medumlcc, inn 

acre airport 14 buliaiW. St in fatuity. ^.(KiO.QOU miitt n;ifbi 

™ hli>[£i/u rcimred anti rebuilt In ^bopfi. 

a ^ Lft V Q . 3L wmpn.ni Gs. DorHLlwrlS h 

™w«l* FJr.l<l„ Bunnuer t^rm July 6. (faiRlnjf Wnte 

4th YEAR RtaiETRAR, PEPT. Plll-4 

?l11 ‘ F ARKfi AIR PO RT. g!ASV ST- LOUIS ILt 



A BROAD, bfiE-IC. IuEceieLvq tourw complete ill one BCbwJ 
jELULudiap ol HfsIrlRerallOia, A1r-ttHJ- 



m Etectnaoiia. Aoif^nvod by 

by Intlufltn?. -41th year. CataliM- 



u-uLtuhi. tuLiJore^d 



BLISS ELECTRICAL SCHOOL 


13 t TAK&IH 1 A AVE., W^SHlMGTOH. D. C, 


MAKE 






HhP nen'ipairtirsj ailvMtlscrK tux pi | LllCOfl Of tibiit-UM a 

jx-irfriiiiL ih-ii |ili- wht> Ariryj,- hGW te liilU; Ibeblndof olclurGI 
H Milled! Lt-t Un ItMCb jmi, :ir Inw rrt,(, In yi.iu.t- Himn! time, 
him- i fill* rch t iiuma n -intereat pLcuitwi that sal iftAir mar- 
lutiriflut-iieebeluspiu tu quick, melon- wMeeuIiui. Sind for 

Fr» BNk tint IjtUe Ijow to fNTil rTiLIo VCill 
Jwil y WIVE FISA L PHOTOGRAPH Efts, 



You Can Regain Perfect Speech, if you 


ftnn'S tudo-y (w b^autir-ulLr illuatritHt hoot coiLtLod. " 3 Jt>N T 
ST'A.MMELt," lklitb d^AcrLlMti LhA lli.^mi tluSt ^l-etfaixl fur "hfl 

a--iHrv!ibr cnrefirtinn rJ ni-^m innrirj; e nd iii li tLfc FiCLi. MplliCXf huc 
C 40jIldEp U ll fl a[ Upg-lie luilii uc-j lor- ymm — *ir.rn l [NIL Fd- 
dontAcJ iby [jllVHii:LaEiM. irl'iiTrziMl m j] CODeErnillll CUOT^DIHIll iT 

ni|Linni-ricic arsC fm. No cibliR-auLH]. Ee-n j n rc'L L i ■ N. Hci^cih. 


a'omni-r^QE arn* ir». jh-d odilracuh]. ue-r 
Di pt i It 5 ,. Oirclc Towrh. IndJarikiHaliH. Inrfltn 


Fnl rrt^lci Cnr ml] a^csalnirvi. Bt?nd tl.W lor LftUfi!b 
rroducnw FrofEraDi of S 3 THnk HrawIciKH with. In- 


einifiMahfl, 5'’at*ion of t.’bal It TnLk Sit 

PALO A ART SERVICE, Dipt 


Ilea Free. 

kaift P WH. 


RADIO 


ENGINECRINGih bmadwtln^ avi- 
ation and police radio. eerYlcInt* 

majJint: and M^nae UieKtfu.pby mu^bt 
tlLocnuably, NJiio inonlh?’ cnpliipcring 

raursa «ndviil«rt to tliree i-cars 1 co liege radtc woiX. Sehoo] ^ulh 

UBned JS7i a AJ] fis pnmiCK CijF» CiiIilIcir Cri.H'.. 

Dodged Institute, Ada St*, Vafp ^r aisOj jnd, 

LOOK! Baby Chicks 

THOUSANDS WEEKLY ALL YEAR 

ulItT a L*J + |-i ID ti+T’Sdi. HlLl-ld Bihf FlilkEI- *jud Curl£ + 
W. D. T>-|i."JS. E'U>'kl:nEP. Gl* ! m|i. BiW Tirrkjt^O. QuLnia^ 

iikcbviH, t-i-E !’.L. 



TIuhC i 

H( J I. U 

Id bt-"lnr— • ?I p-Er>ra. C-nCiiks f nr 

du iriiiicc, >! '■ L i . 


t^klldb llilrC 


When idriNnjj* pfeme 


Popular 
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Ambitious Men of Ail Ages Can Qualify for Good Pay 

Jobs in the Fast Growing Diesel Trade 

Established in 1SK>5. National Schools 1 course of Diesel Training; is the outgrowth 
of years of successful development. The instruction is PROVEN, Oner 30,000 
graduates have received Xiitioniil Training , Now, National offers the most compre- 
hensive training — actually two complete courses for the price of one — Gas and Diesel 
Engineering, Both courses are absolutely eBsential to qualify for best jobs. 

Easy, Fascinating "Shop- Practice” Method 

Tha day you bessin ycnjT Traini-ae aC fvalifmal you Et4irt nctiC in Tilth n prnr-Li m) job tyn itnc most modern 
Quit Ainl Die*?] equipment. including Caterpillar, Cummin*, Hercules, Vrnn- 

Sgvera, FairbankB-MorEC, Enterprise,. and many others. The wnrk i-n actually a pl*»tur* fur BtudcnCB — 
euy to underatand— ‘C\ r cr-f4iBi:bi(ktmi, You learn in a few months w ha.t would oirdhuLrsly take far longer. 

No Dummy Equipment at National 

in i jlLIil: ioii of modern Giih and Diesel eauipmoul hero is 
vuu m NmtimIiij your trade. You learn tQHfiAemb]fi and 
all parti, Learn tronblE-Hhoatings ojurisTiiiK and all 
i. i jiLnljj y you for big-pay Co* and Ilii'wE ciUPOriunLiiN- 

!L-"1 ji.< tiiiiL Lh ]ii a rHuiJLilizt , d under din'OL HispprvbLmL of u 

llLrpt! Stuff r>1 CJ [LM-'r L». 

LEARN IN LOS ANGELES, Playground of America 


HAi LftUAO FARE ALLOWED 


ixi L 1 1 ilk ]Jk"9U 


For a lirnEi^il itmc, 
fare allowed to L, 
part of the U. 


CMjfti'ls Ji. n, 

A. hum apiy 


NATIONAL’S 

Exclude b Training 
includes 
All PFimgs & f 
Diesel Engines 
Fuel Injection 
Gas Enplnps 
Eulane Engines 
Ptojiint 
Natnml Gas 
Auta-DU*Cl E-lae- 
Irist 

M«h|na Shop 

EJ-uitefiea 


EARN ROOM AND BOARD 

Wh: Jjhd h I up Lr-n I- rjiitnin [>;Lr1- 

l-hb4 to asm room uml 

buurd wUli Jenining. 

FREE BOOK OF FACTS 


MAIL THIS COUPON 


I 

f NATIONAL SCHOOLS, t.oa Austen, Calif, 
[ Dope- PMA-4 , So, PidlUrtM St. 

1 

f NAME 

1 


| A 1 1 n llEtfS t + Hi i- 1 - ► + •■■ r ,^ r + -i+* «*.rTT + + 
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i CITY,.,. ... 

WJf^n wHfinj la ucf tierrf itfcr.9 picas# nteprifltiTL Pajiuta?- SI echo iricr 


, .STATE 


















IGA 


POPULAR MECHANICS ADVERTISING SECTION 



The Hoad to Advancement 


In every walk of life pniftii! &l train tog in DRAFTSMAN- 
SHIP will pro ve Vm.luu.bL> 1 . Flvc-n if ynLL don't mi LH!|it n Jfili 
us a DRAFTSMAN, you ’will bv nwciey ahead by taking 
EnKineef Dobe'ft Coun&e. You will be amazed, ai the *peed 

wish which you ean learn Ik! ynur uyv n Ehumc in yinar h]iiiru 
time by Rnatow DoWri PRACTICAL METHOD. 


and 


JOBS NOW OPEN 


In all Industries,. Drafting leads the tv ay., In A'iitiou, 
Ehcttictl y, Building, Machinery, Aut«niGbi!t H Draftamoi 

Itl U.il- be Uued. maid their \vDrk cannia firnt, Recovery In 

Industry and building ia definitely on the way. hinny 
trained Di-afijmen will he needed on better jobs at better 
pay and shorter houra. Prepare NOW J 





ENGINEER DOBE, Dw. 33-74 LibwtyYtlle, III. 

Bend me your free CionX:, ' 'SneeesarTiI DmftJsoLrenshlp" mod ex 
plalu buw jdu "will iiKiiLt rae to a good position a a a. dnrtOQaJL 


A'dnu 


luvna 


Fait Ofncf _ 


State 


Learn at Home From an Engineer 

I will tench you my practical method that has been muieeae- 
ful with thonaanda alnoe 1900. I wilt furnish you w||b all 
tools and m drawing table, I will teach you in a very abort 
time by mall In your spare time until ymi actually hare a 
desirable Poiffbmin 1 !! join prepare y uii fur beLEer 
the |Qh you now ho,™. No High School or pretloiis 
pr^h-d. Yon muFt be entire! p satisfied with my jpersuum] 

!ng UNTIL COMPETENT dju| yjitJl ftMibtcd to a poritfoa, 

* r R h *u* so w %L Co ";f%% 3% f,!‘ 

&* taiwTLJsl "« } 

fiend Mae eaunon be- to you 

TODAY 1 Time la 
TTi-naLry E Don't delay! 

Zfo eihligaUciuA | 


These T 0 OLS i 

EQUJPM 

Given When Ifo 






Emotes Everyone— Sells on Sijht 

IIAItD <>n believe v,brn j-lil re-p 

■*■■*■ dwcribe-^ hiymtrTy invi-qT ii: |L 

Mii. Li i Up fe. J '-nFTf RIE lLij I k-Aii like it wi* tiLlEiRCd. 
Pcrwltm. lud^Mi mi'C-ihle- ISverlMMiiK. HtthIIv- 

I^lL iruc l^suaty lciH.li.rsl utrA en HLfiiil. AuCEilaiu.Hi: 

TBp Mlgr— tor uka _ Lift rerun! in iron h — rnnntlib' 
boauv rlkwhi- H»^iS hfejn.-p il ml IIjiJ ■n-ul KHEEQi tn"?*r 
h. ilh I uhi-Hi eci mr jam-pic fend [f c L yarn owji itojlrnil 
H‘ it b DU L CMl, 

LI FETi ME PORTRAIT SOt 1 ETY, Dept, tu, 

1A3-7 Evltll 5-t,, Qcifinniti, Ohio 



Of JinSCIUD ni&JLR*c* p-nre-mm-H UiHrfl 
i. V >.■ u tmzi i3|in'rD tdeej IRnij-.ihli lAnnigh 


C:v4y 'ri UD* mdt- 




imi I i"i 
fcEVElil'on to t 




jrvrimliRlli, 


■mm. c * 


rtftlcRi- In HTWiinnir. 
LinriHtinn , KtlU nfw fr«t tin.it ~ ’ ll.vw 
In If. Mini::- j m lifer" vrlU pCOCa A 
thte Addffeu 

4 CH&OL OP 


OteuiN 


esicr, H. Yi 


STATE COLLEGE 

jff, 3 . Brim* lb 2 yrant. IVofhl laioutiA for 
leehcdcnl 2-y MreouTtettt In Civil, Eleetncal. 
KiechmmciM. dtPiA^l iLwLLn. Aetuoao- 
Ml ml Eng l nearing ^ B osl neas Ad m I nwtrtC l«jn 
uift AecountJnsr. hieuLinkiLi In trchpi^ml 
n ri ij r=: to 4^year emenne. Thoiwe wbo lack 
hLylL HntKHil may make up wsiTk. Low tuition. Low tlTlnn nostm. 
Located in pipturKHi up: ilIii umi inte r-piiiim. Studefiui from every 

KtoiM atid many JoreJan cuuntMea. Mrl year. E nter Jan., hi arch. 
J uns and fiapt. srrtiR /Hr catofra. 



4ii> COLLEGE AV£., 


ANGOLA, I NO, 


— 



CRIME 


ipv m 


Cvokr, Pep!. l3-{4 r 1 92l) Sufimvsi-de Are., Chicane 

■ !■■■—■ a. ■ ■ wa — ■ — — ^ 


— 



NEW HOOKS FOR RACE fans 

IhiUta vi> 4 ADTOlfOBILE ItAfJlhltl 4 Ml Ldn. : ad 

Llhial mcipcip: ttrivFn. p-rvC »>■' rl d 1 m mini anix|«nt# : 

InilpLa. 3V3 ilirr- PordR , Cfempbrll'fl IMW cn|?h Car: 3 

##iLf prfirkinK J*ir. S J laujw yim I’ti C wri LNiJ'AQLa*' tV A L T. 

SMAtMiEh: n hire iHmlc full r.r thrillp, laiatiit 

ciiills- ] 5 fey F. Rune, Di'tit- U-lD. AlulLpiKivillii.CliicjDiuLll.D. 





AT HOME* 

beam to color pboieamid coLnintureg 


In nil . 


Uunmy 


,™ mM&sv. mr. 


ChivSgD 


MAIL VO II FREE L\POIIMATION 



1117 Bedford A ve. ( Dept. FM-JS 
Brooklyn, New York City, N. Y* 

O Atitu Mechartc □ Talti na PEctu™ 
Q Aviation N«3iahiC □ Wefidlng 

□ Aeronautical Engineering 

□ RcfriBcr^lion □ Machine Shop 

□ Oil Burner □ Diotvl EnjiLit-ccring; 

□ Air Co-udhionlnfl □ Sign Faint Eng 

□ Electrical □ Window Display 
!”l Radio and Ttkvisicin MsUfflk 

□ Arebilectural-MoohaoicXiil Drafting 

□ Armature Winding 

□ Die-id R n g i ti ^ a 


TRADE 

SCHOOL 


jVU !TW till#* 

AddnSS mu B ■ H r ■ I a (H + PI ■ -f * *•**■*<■ 
^ i ■ .i. ■ a J a. a j i. ■ B , a■lTP■^*■ J,ll,,,, Pfl l P B 
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THAT PAY UP TO 


EAftl 111 HIM: VO 0 


LEARH 


PHOTO CELL- PUBLIC 
ADDRESS-TELEVISIOIT 

SOL HO PICTURE WORK 


o Manufacturers to Supervise fi-T-J Training 

Thia 1 0 tin- R-T-I Advwury Bo»til Tmiiiinp. Put your fuMrc in lhc\f 

hond*. 50 irBftt rwUi^nfciiTiu^iR’tiirprs 

now endorM Ehi.s TrminanE. 


1 ■ I : «SBh- ■ vn •. 


jUivfri th( lar^c 
i5(l by thme 

1 direct D>T-[ 


EllfilllEERS 

WILL SUPERVISE 

YOUR TRAimno 




A . * 


■ it 

Pi 


AT HOJTIE FOR 


■ 




pon. you ram my t] 

FUTIJ 


TRAIN NOW For Good Pay 
Spare-Time and Full-Time Jobs 

If yoifre dih^sb-tty E i^l. 6 with small pay 

— laj r -offs Lind an uncertain future — 
here 3 an opportunity that's too 
good to miss. A t the cost of only the 
time it takes you to mail the oou- 

bi^ FREE 

bonk, " J £ R A D K TS F UTU RE A N D 
YOURS.” This book tells how you 

can learn at home under the su- 
pervision of factory engineers, 

to make more motley almost, at 
cnee in Radio — whether you want 

So make Radi n your life's work, or iim it tf? 
pick ut> ati cartr-u. to to SiE) a week in ymr 
apart time. 

More Opportunities 
Than Ever Before 

Radio ia Ati.ll ftngiw ahead. 1535 wii Its 
bines t year. Over 5 mill Lon new octa-HtudL 
Over 50 mill Lon doltarfl paid for xcrvLcn; 
aSoD* Li. IBC 15 . Where only a low hundred 
j jei’i i weft- ^nplajred a Hbort lime ago, th^u- 
aahcb nn: employed today. And where a 
liunxM jobs paid Lip to £75 a week — -there 
is n,: thcnwiiuJU nf Hiq<: 3 i Julia today 
R-T-I Tfidnrd M.-ti earn even mi ore , _ Am L 
nn-w jnl:n line bciiiff Cri-iUnd all the - ti-EtH.' — 
full tJnw jobs and spar* time Job*- Gi-l 
my book Lind mt fcui.1 w eiay il Us to kw at 
Llujiu- for tida Kuud-pay mark. 

Age or Lack of 
Experience No Handicap 

dun'T have lo bu a high »rh col graduate,, 

ivrn Iluvk biiiHluid. Ih« ^twlWr My Tra.lfl-> 


You 

nnr 

f . that (he 

avrrflse mwiTniurdlcws of edueatlnm w 
prerluiia. eipurleinia can BLOscer at- It oikt* the 
chance ymi have wanted tci Jict nut ur a :-miLll- 

y. ’knFlUiLtk pnlp. IiiIhi u;i nul pay wnrk WilL a 

uluru, lik EiiuEto and ;UI It* braimbie. 

Get My Free Book 

I ts " V EiST Ifl ATE I, Utffl why 
,-T-rI Ttiilhilhc Ilh dLffc-n?nt. 
out why JK-T-1 I'ramM 
riuM j tfL-f “(julfifc msidlH' 1 nnd 

■ J HllT Kcvulla." Heiid for your 
eopy cil "RDdJn'ji I- ii r lift- jinrl 
Voinr*" 1 toilay. 11 lell.H you 
iihuiaE. Jl:i'.lli^> iLrriiLxl i! v nppnr- 
tunltius. tt desert Dtp my “ 
nruVcr] Er:mUii^ \x frill) 

I't-T-I B-tudente are didii^ 
iiiaklnK- It Rlye* the naiDWOF 
in y AuvlBor}' ItuatiE iu-iil C. vn- 

iLiitsKisk nsojiLifniutupers. Jt'9 

FREE. C'ILp, aig.il and annil 
eoupun RIOHT NOW! „ .. 

Nime.- 


Btg Money in Auto 
and Pol lee 
Radio Work 

w, K. Carr. lOtb rtf., 

EvaiLHim- I'lly, Kaii^jL*, mi 

H-T-I Mtmlr-nt. ha* ehnrgp 
!L;'r rsudiu L'.iLllpjuvi] Uhfu Tur Lli ■: 
Karutas C Ay FoLleu and FLre 

] Ii'imrtintiii Lh. IlLn ^alulry Ih 

-’■J-in.Dij a month and he l»Tur- 

ril.>h':ii wltk aji ouftiimnlali-,, 
dan. Oil. etc, Hu BUFFI. “If I 

hud in. 1 l lafcinL vour uuuj-ml' I 
would no i i.w ablo to hold tbld- 


Makes SSOO 
in One Month 

HtrUiift 11. moinflcin,. Gnr- 
maai. Temusi. fnim^rly nci oil 
wiilE driller, borrowfel 
51 TSJ.nn- in fd-n-rl h H|taru i lino 

nutln biL-l cm. ■.-■■< .iTCit cocik[i]L-E^ 

Ine 1 ^ H-T-I Il^odh in two 
yenr* IiLm ^l.cip vriu -wHtrrlL 
|UGG. 3 It ‘^sj'h, --itanuM! d[ 
m>' Et-l'-t TroLnlnK I nuu3n 
F- Trrf> Lil September and over 

&I34MJ In mtntiL'r R 

im >n lo be IX-T-I Trill rn--!| r 


MAIL FOR FREE BOOK 


Rir D. Smith. Prriid^nt. 

HAD 1 15 AKD TEi.EVlSIOn INSTITUTE 
Uiwrcnr. Ave.. Pi'pt, 14, ChLc^ga, III- 


WHiiisrnL ii’.iLijinl 319 -h . ;ir!i>] 

11 Ll:i-;Lio'f* Future u-ml 

in yHiiif trolnmu nnd i li-- 
ITFUt finld u[ I? m l life fur 1 
.MnJi. 


me ii rupv 

L mi ii icji.rfi':nrril 

rtaaLtioe in Eliv 
JC-T -1 THiiiir.l 


1( SHop Training" for the Home 

R-T-I Trnintoa i* different thiin any tt-aiiLLn^ you 
evur hefird obour. It comea to you right from Lho 
huiLit of tho Radio Industry — right out «i this Fat- 
to-niss whore ItidiuHifl and other vaL-uuin-mbu ik- 
ViruK btc ruuLb. t it wan plansted and pn^pared atufe ia 
ftijncrvisotl by hilt radio- ensineera IN Iheaa toutorirea 
— by niufi, apboi tiled Tor the purpone. This pimicus 
t\rM tnined tliu ll-T-I way, you'll be trained aa tlm 
Itndlo Jintusniy wamu you trained'— just :iy ihu 
Sadiu Industry, itself, would train you Lf it wu* 
doing: Iho job. 

Television Included 

Radio fin tvIl!.; w u rk in ri nly £ hr wtarl in(T point. Tl-I'- [ 
wLLE lake! yuu ■ I > ri jilltIl I h- win ■ U- Inrld of Itnditk ilsuI 

KLect ronk-B. You a il L l^ai-u about ..'Very av# deviul- 
dpiheiLt, Jncludj.De Tdeniioa no you '1 1 ho n-iwly 
when Televiainn bn^aka. You'll also Lt-aru iha big 
money iiubje^B of Avia dan and Auto Radian TuhLlu 
AddfL^B* ^i'stums; how to bandit! Photo CeLla: 
Bound Picture Itocording, Etc. 

4 Working Outfits Furnished 

Btart, almost at onca doing part titm: radio work. 1 
EuriiLHli -i outQta of apparaiuii t tush you build iniir 
teat ^uipment with, wniuh you can da actual joba 
ilili! H'uri i Efttra money. My TniLtiihiK ]jaya ifzj own 
way :lil< I you net yaur mon^y hack if nut aucia final. 




RAY SIVMTH t President 


RADIO AI10 TELEVlSIOn IIISTIILT^ 

PU*GTPG*L KHUP THAininC F(|H THE 


DEPT. 24 * 2120 LAWRENCE AVENUE • CHICAGO 


ndmHIi ■fMMPiMMPlFlMH l * ,JI * | i , tir 


t Jf 1 * ,4 M L 4 L j LJ L 1 L I L I SU 4 V 
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POPULAR MECHANICS ADVERTISING SECTION 



The harmou ifl ^uch a popular :md widely taed in- 
Btrument that w* are imxkni* tk&t all bovH &ml girls 
nhcMihl understand its full possibilities m as to 
get the beat musieaS results. To do this atelertion 
of the proper type of harmonica is desirable* 



pur ini?tiinc4.% hrf the dear, svtt&l fyne of The 
tiiiliiii a sill jilis Tfiid liuhiicr liar* 
vxiEFrtlca isudh a# tin: Murine 

llund lit &Ufblailttd. 


I « 


Ikud 


Tnmi- 

Prlcv 


The +l Marine 
dmpU L Einil if ae Jn 

65c 







For the bulla J type or nunk, c-uiLiuji 
for ih n sTti^talrteo, appfliSinfe 
■ au ft* of th« £dl6 try a 
llohner tiemPk 
llarinonkp- 


Band* 
? 

tjiKOblL 1 - hnlOb-i, 10 


Prke. 


il ■ ■ I I I 


The 
k M :i r 1 11 e 
'I'remolo. 
ineheiti, 20 

$1.25 


- ■ I 



* * 



For stirring match*- 1 -* where 
brill ianey isf i lie brasses Ih 
dE’Bir*‘il the llohniT 
Auto Valve Harp 
will delight 
you 


The 
Auto Valve 
llafp. full Cint- 
ent iDitrameott Ih 
fitted with. a wind sating 
Ji vke allowing. ftreai brllltanry 

and volume of tone# SI .50 


II I 






The sthova model* arc all available in the key* of 
A, B-llat, C p D. E, E-flat f F, C. Where two or more 
harmonicas are played together, all must be in tlie 
same key, hnt different models may be Used to se- 
cure the desired musical results. This is done bv 
the finest amateur and professional harmonica bands. 




All Hohner IJarmOtiicas 3 of every type, arc equally 
perfect in construction, workmanship am I tone. 
Familiarize Yourself with the various models that 


you may pet the greatest enjoyment with your play- 
ing. Write for our Free Instruction Book anti 
i] 3 isst rated folder describing all Hohner Harmonicas. 
Address 


M. HOHNERp Inc. 

Dept. 99H> h ,V>1 Fourth Avp u Nyw York City 




Diesel Engines and Aviation! 

PrepM.ire Itiiw fbr the w^ntkrfuil o|krM7Tliiriii.tirn. Ji weekt* 11 


LruinillK ftl" fur n ilia 

y«ijiT own repair flhnp r 

Llvln ^a-can . Tcm 

rkaf Mac; l hue iMfn worlt- 

Lnjl mighty hurcl ilnce I 

from vi>|( p Hc-JiiHil. 
with Ihc FuicI Uutor Go. and 
Lilli gulling ftlOng fine. Of 
cituin 1 I cui-uld lint n/spi-rr cop 
wafici Ml t he scan , but £ Ji are 

Lklr'eodr bh-d One vulufr In- 
ureuie. S-ci I guiURK my work 

im tnllreijr 

fhanJci to ymir schDol. 

Herman Wil40n. 


V wnilinK for cau nr In inpen 


Clcfideak. W, Vd. 
Ik'tf Man Send me a cut a - 
Sort I lull vianx To look axes 
The old vl'IiouJ. 1 aiti getting 
ill rui ft hoe, rlalnrt * lio-txl DUil- 
iicn. all thanks to you and 

your training. Will you send 
mp anorher Diploma, n 
mine wai deit ruyud , 1 

In tlreclain of H ii a I tffld my 
bui wflirdi tu the In ■true-' 
tori and to Jr on «S*o. 

Lao Foreman. 


F W% m WlU* twlij 1 Fur EMd Uw ttwjfc. Get Cbu 

K K If. f ft cfs ibwtt |nhi; An d Low Tuition Oflen, 

Sending fur this Uu-uk duem't c I?l J gut cyan. 
Ir ohSigatei ME *o tell YOU how you tan train for Dirt 
Money in eight short weeka. AJ(lmi Dept. 3CI-2-H. 

McSWEENY SCHOOLS 


AUTOMOBILE — DIESEL 
AVIATION GROUND MECHANICS 

CUVELAND, OHIO or KANSAS CITY, MO. 

■ ■■ — ■■ 1 1 ^ 




[-^TENSIVE PRACTICAL- TECliJIUCA U COL,: EUSfc*. N>.n* 
,\kdr 1 1 culled. VJML AND MUKKV MAVSCT 14 * 1 — in 


#1 

i 


jn. EhcLrkvd. MrrknDv^l. VnietBBftL Jin 111 B«t iir*L ttvij 
Ammn'ijlml. SUeIi-hj. A Ihj *'**%T**t «OLir>^ III 

l H-Bfriri-Fj^uin. YiiWtt Dfeiit, l^nTiiuc.. ISiillilinx. 
iipite" iii«ft«rn vq^bpinto-F. FhI-' Uu*- wOfk f -c 
11 »/*c-«i7i-uc«- pN-diJrtiM t*K«w*ful lll#ll g 

furukii Iftiidv trtHlni bwpimfM# pk*J- 

, cniiiml tjr Eradiiiiln mill viI v j- 


Elrriik 
Law 1'iiflBDILz. 

IpHinl nml pouni 34 
InriL-nl nil urct U. E-, 


iMni Apprnml bj 
(nrnr*- Oi-Lfclnyc T»«i- 

F INLAY CNCINCEfimG COLLEGE 
jpOi tndlpna Avrpi u* Kaniai Clt|r p Mo, 


High School Course 

it) 2 Years 


ilel nuci idetO C.LIw hLiiliiIIIil'iI 
_ biLUtsd Cdlll»i at UDDLfl Ad 

rs h S-LHIT tizrm m nJ AliF 1 ld« 4 i 0 «rml( . ILaiL*ii In & jniirii -nr 

- I.Liiilnr:! IT , 




Inrtp 
pl 



i^lulnaDWl 




NOT «\ WAX OR POLISH— LASTS » tn 13 MONTHS— 
SHABBY CAR-S CIVKN NEW LU3TEK ANP SHINE 



PRICED 

GUAAAN 

TEED 


T.1 r-Ea it'* aabaBcvablc^ h iHLrtL^Ji-t KAH-JJU 
nElri ib-LrCA nfciil nlhAhhy L tua in □ few in inure #. 
t-iLv- a their IDnwiv r-Eim. h'(n a j^-JuIi. 

«> 4 . -r pun ! h.i * nnl fmlih L 1 1 ■ k LiittCi A W B !Z ■!i>>liLht. 

Himihirina Luoi vac. SO r.’jS'ihi. — 

E*cl. ihtnr — an vRcInc, jn*t Ar «Lh rm*- 
O'mhmIm. 

FREE SAMPLE 

Wl.1t t, Mndii-maleFr fcf Mf’f'l " and iL-l-i!inl<wl 

HUH -.1 . LTn 1.,-J LIlU I.r Wf tHllA RkJbEP 

ElnL»h'T. |t|P r K fhF rr 5 up- to- 17.00 fit 

Lull I 

rn^n'_ , 

*h&i. r»n 

«•- -.m- I* ramfi feu 

KAH-NU CD.. Duri. 1-30, Da-lar. CIIKlnilll, 


tup. Tea w^iiS.d«iHu*Ml.hin hcd mm* 
r pM| hlwCUIf'K- .1 1 lUxjr — irl RKI-fe 
F 3 .IC n li^Ri phtivhh Call irlumm. Vi riLc ur ■ Irx 


Ohii 


fo advertisers wteniion Popular JfccAnnfca 





























POtULA ft MECHANICS ADVERTISING SECTION 


IDA 



DIAL DIRECT WITH LABORATORIES 

*r iii/r up 19 aq/ 


DAYS 


O AL-ili ngiuJJ,. j^LUllrtST rtfinniciii 9 Er 4 iH^ |E* leaciuTsnip \ 

b-V oflcf'inff the vror!l dl H s most powerful Sii|Xr' DtLuStf 

14-METAL Tiikt E-band radio. It h & sunter ichicrejMnt v - 

'today's mmt highly perl cel .frd r JW££iiEly Ijuiil, Llbor^bory a df Ui E i lI 


set " It h a radjii-mui-icnt ansiruineiri that will thrill you ivJ(h Its 

IPiarrclon .5 SITpvr pcrfentfLoxiOC.. . .j^lnfrEjtU r.uw dCuUsli^uay. , .crviioheEcJT 

"ocncirf' nMliaicL. , .and magifificent foreign reocpikiitr Before you buy any 
radio, wirjtc for FR!K£F -tO'-puga lUlj^.itoing.. Leant about the pJoeuvtFul Midwest 
L u bo fa lory -To -You policy tuf saves iiou -30^ to GD%.„tbfll FREE trial. 

This auncr ndb « ill nut-perFnrm -f* LOO Jind $ 2 UO sets un. ji shle by side test,, It w SO 

P? wCrfuL ±0 ftmausi ^.1 y selective^, so delicately fcnsittvo that it brings in tlLLir.t fnruigfl 
P-t.iLirins wjtb fidE |a mi fpenlcer volume,, on rhauncE^ adjacent tn powerful lochia. TI:C 14 

iuli£u permit til julvitUZC-d circuits, to.ake it puailbli. to U&C LiiC trLft'iundiju-q rc^'cvO 
po^cr. hj-mJi iu fiftOft Lae S-Ubl^hkldJ Dtuillliaill output of the powerful 

a GO sensational advancements 

Scores oF marvel our IMklweif .FmEute-l min:,' oF thnd fscLuiLv^, 

ixpilarn /•! i <1 wci t c IciPifrui E tm c rcnJiim, 1 □ |i c P Ji -1 F for HI H Jl e 9 
told thrilling wgrlil - whig 5 - kanr! frq-rffnl ieffl. Thlf pnm why 
r-*fc:'nn.i II j- icnnwn cirdhritri I'-r.iHrri like Fred. Wj/rimc, Gcefffi OlPf^ 
Jm! iJrsTrnjv ?tc. r □■□ * Mider«t iry girc frnc|i*? fci? mrirf tri-Mly Bibi. 

jFij^s iunhBf: nniii m 1 b* i l ! l >»f «a? ia wi™ff ihf ni-cfom of ike world 

orfirtwi |" 0 U, Ywi rifii awiErk iniibjiritly ln*m Ainrrwvi pmfTfftHli: . - 

Eij CinidiHiij [wiltrii mn-Tk-ur* cn«ii«srmpl E j.irpl-i'nQ -P-nd ship tnjad-s 
ro.Mlm „ „ H , fco Jhfl filHvt fl*d IPPlt flKiflillT]*: pncrVMF from Ell ffllfhlji 
Alricn^ Asia, Au:-I r.ilii South. America . ■ . 3 ^ 000 . miles iwd p, 

Acousti -T or^ V« Spread Design 

The V-KtuhL DSapmlsif Vines n 4 iL LiskcJ n new raiJIa atT-lo mrernijlib. 
They drpifead Llin IhtxuLiLuJ Ijl-tc- wa hk ul Lhe " h i i li i 11 * Eti/EHEinaul tke rm:-jn 
In AKicnlific manner, , r dirvcbinE ske Jli^h Fiilidaib y ■envcn unil .-irrrilv tn 
Chn ear. NiiWj irei romplcic ranfD i:t huiEILIp frn^crnri^i , , , *chi^vtTif 

|k>riciii-nrurico 4 ]Tlii> ton*. ..imuriifcf li^c>libecTjr 7 L*l-rr]»r ,J concfrt" Kiliwn. 
Nl? iiijilJIri:*. t-n'a l ■ r 1 ': lilri ci> f: .i j. 1 . V-.<u buy *1 wlielesdc (srlc**, Jlr-cct from 

L^b-ai'DicTrlci ., P , uvia[ jQ^'a Ifl iO' f . - nu nn imJrr viiuj L '/S! i ^-J hIipchE 
»Jan frc«i n-tir +j-pafi-*CBlilrif Trjtli 11 niurli cprEasnlj r.-j utiiJ fecfs-ari 

■* if ■*!« <0 coTiii JunnrrSF to m hbor> 4 orivs< Yoa 

. .you ijrrt W fit lit irial. ,..*j litsEa- «ua fUD 
l - u 1 - 5 1 H kliMi ndje in your bom-t. Y ou j r-:- triL^v s^rol o'^d ■*■ iLb a Dn«> 
VurCuiNLotct, I'L-Jcif.rL r<c^.irfi?i jn C M uUi ty - L-it 1 : GuAr*etc?r. 


1 1 '.iV 


EnAhuus Qvif Furalan Tla^tpLnn 

"An*T wmp-rlili TT^nj? Pa-liai, E toJrtNMT 
■ ■> hi if Mblw^l O-j^Jh-NoiMri 05 t»*P W!> 

iui: AIiiiO^'I iwl<c l» Tt'jC I. rn fell HUT tSE 07 li<Aft>. J 
Hipq hsTPT bunl I'ifli I'lr-liLr 
rc^r:id>jf !i>in« My MlJ^nl I ■ t . 


*ii -1 IPf &Di 
a bw^J mJ'.l *." 1 


h LLie U»n’. 


Ui n'i Aa prtf 1 

MiL .4 El Ip 
>W Wnfp 

Qbttk ri 

Ho* LJ 

r«l liillTlI 


MIDWEST b A&IO CGHrORATlOH 

Osp I. I^iLi Cincinnatij Oh* 

ft'liKwH rklijahiin *T* *aj pirf, ftr. 
at foue ctw JILLS C’fei-kkf *+i 
cr. rr? r-iiru -dcmli -r-l , vi' , _r UbcnJ J "■ ■! iv 

J-JLtE. Lful ofcr. Thu h- HOT in o r-:- 


DEPT. 15L 


CINCINNATI, OHIO U.S.A 


*«* iii riuL 1 unit 


E 5 tab I [shed 1920 


WJtiMI to ■dfiuearStacrjj picas# ni cjEtf on Popular Mech(tnic& 
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POPULAR MECHANICS ADVERTISING SECTION 





Some men make more HiOiwy playing 
than Pill tri do working* They have heefi 
far-nighiud enough id turn a hobby into 
a real to-urcq of money. Perhaps you've 
alwnyi liked to lake a pencil and draw. 
Successful artists are simply men who 
have kepi on drawing* studying and 
prayt Lc Eng F until they became expert* You 
may have jusl ns much ability* It Cost* 
you nothing to find om — and it may be 
the mott valuable discovery of tout life. 

The Federal Schools, affiliated with a large 
art, engraving and printing organ ti at Lon* 
haA trained many young men and women 
now capable of earning £ 1 -000 to $5 a 000 
yearly as designers and jllustrnturs. its 
Home Study courses in Commercial Art* 
Illustrating and Cartooning* contain rs* 
elusive illustrated lemons; by many famous 
artist*- Practical instruction by ex peri* 
enced men is the reason for its many years 
of outstanding success. Courses sold on 
easy monthly payments. 

Send today for Free Cook r outlining prep* 
ent opportunities in Art. describing the 
training and show-jug reproductions of 
students* work. With it* you will receive 
Free Vocational Art Test, which our 


our 

atrigls will use to judge your ability. You 
may have real talent. Don't let it rusS— 
It may bring you a good income and an 
easier,, happier life. Just fill out and 
mail the coupon below. 


4136 Federal Schools Bldg 

Minneapolis, Minnesota 


me your 


Name 


Occupation 





It" j Ir v | , . . I hi- kimj ikI .1[i[ir!ivni] E-minii-Li; E _ i ■=■ ■: iT> I Ti odffll 

i Traiuinir at Ikm ‘ 1 W nrUL’i Bn I Ecns-wih 

U ^ r I AvHtinii Hrhin\i|.’ r in itinrouEli frtpm il*»4patiit. 

G*i Yo^r COVEPNME^T PI LOTS LI C LNSE— 

Ltae^lii Hyinii bcliLKiL IraliLiriic 1 nt-l nd>fj cvcryihLru: 1 jj oulIu; >hiu a 
J im «‘1 (‘h+ Here amiq l™i« feir tin^rn mnirt Ljgdilk- qj TraiU" 

pari. I .lIliI Lcii [ "aniiiiirneial. EVLvatD or Aiimii-ur PiUii- You li-Lrn 
rOn-iR.li i fljinc. niifht Cbriftf. lilirxS tbiRR. tii- iiiHi ruiim-nt;, timIhi ly-am 
JL;. ilo!, i:£LLMn fniuulry JlyiEitf, ill TL-lttL Ilh, h|hi^ UljiilLM£ r WT'"-I nax mal t Jik, 

GOVERNMENT MECHANIC'S LI CEniifi- t.tr. « i!d Approved 

Mi-i-Iulilii-h i-irliixiL trxjrauijj; p-i ■ynn yran i'vpry rrsiitiM-nfiPill frir 4 .iiv* 1 rn- 

roant Ucauc m ALtipLhiiiz- nul HniHiic M^Tiini-r. You rdjuilil 

WliarlwhiH. VL'wp. CftlnniL Airrr*Jt Diw«»l win! tatiny oltn'r 

rtiifi iM-n. YiW ri-l >i3i lit nifM^rsn ili i hiIiliU-h lUlijrf FHtOOT hI h.Is:Lij iIj, 

Tmvn-mq: alno mHud-'M wriul w^ldirus^ lr.^ni- — 

3lh:ilI revuiT* U^fl- MfcthLilv phiap pTH«l4Ufi a 

Iikd.Lv I J*j* 1 Inatructjon \1ethiHJ* 

Mnurt npwt r jiidtc 1 li- ini u^b prograM. Our in- “ 

H(Tiji.'tnrH rmd amHnrtlTrfl i^n ilpr-i- tmtim h-Uotli km 
14 vortlf MHIlUl i l ffl 4H^R*.lLih. tViF * (jUITUr nf * Sv'^l 
c^niiiry LiiikDnLiL lion wnt t srR'Lk-nily L rm L rwnk nun -juI 

3 1 1 L l l si 


wurlii U* l^iii ri-r li r-r vra.r-:lH. finw in -«"ri li 
yearn Ih-ii-IliJik; aviadaci. 

AjJTjni-vrJ MudfiT-il F_rii.iLi?mcn t — WVi ipr liiitj,- 
j>4uih iklihii hi>: iri^FH.'-ri-.t mil uppm^ml hy Ltn- 

I '. .S, ! ^pnrh ii-.rci-; -rkf r !ni. uiLiT-r-:-. Vhiu li'h-Tn in fly 

np^n fankpLt bif-lftni^, low wiric and hirfh witia 

3 1 1 - 1 r 1 1 i-i it 1 1 n ■ i - m . hi :i:lIL *iirl Uirff" |riLr*W<»rl l>I|K l r 

cahlii I'likni-NL for cn*m|jLeCci cxpaziflime-. Amli 1l j|f Jn 
r-rwt im-iiJivL wbmil lniihEincn *ni| in- ililing. nrw 

mi ir<ii^£ liii- tiJn'ar in Amf-rica. Oath ujidrr 

■lurnl .HijWT-PS'ditn. TI i ich rlaw HihE n irl-iii^ . TliOnJUf ll(^' 

hh]LjI | ki h - 1 J IpiLiLiLhiM- 

ThOU-*l|>J- rt£ llifcp Jfc-I.H Jl.1 ^T*rL ip Jk. ll.t kr ■* L.E |..|||^El b'f A 
■ vb i (nil L^rs^r V^'rlw- i—Ib-j 1 . CH-a^- .IjIc jfuur 

w. 







1 


Ub J 





LINCOLN MHPi.ANL & Ff.VINC flCHt>OL 

205-1- AifcraFt Bids, i Dnncoln. N«-Lj*Nlu 






?4-i “ ! SJ--S ■laiiirp™ i,-_ TTI'-r *'=r*-Ii jr — IliO big li'td. TI.hi* 

udi Hi Trfvr peril nmJrel TM l.n-iRD-1 ^-inJ fuLiire rrSiriLv. 
3l.>-:I.l.ir D*as— " TVA lr — ulh^r (VnilMIll rkclTk"! twerti 
iHHi ndlir. Jt«n. Ewa bKahf: » ha«4. I-i-j- 

Sj-.w t:.-.il iiHI.IKKi UK-n p..p-r«.r..llv rrfcl.|«|.. "W r«in fOT l r H Et 
3".x'iK IrfAi-n w rn 1-13 sn tie ■ iw.fc r 


L. L C4d*« Sc Haul al Electri ciif. Dejl. H, JIM Lnmm Ay»„ Chicapa 




SENT FREE No 0Mli?tfon to 


(rf T/mu kI c □ i c K L -■ 

jU fr ."E rcddiuB -MW «■ 1 1 ■.» DDOt 

M.i.r,.; dU^Uins V-Ol-CE FACTS- lhAS- nm]P M-v* 
h 4 r.tlr 1 .fk c4 Hiilliari Su r-Vi-ry inhli >-S 
kr.-klfc|j b. BcronB. rich ■-virr Tvf 4lSk^f 
.sf -kmukanc. -Ill ai^v r im KVidlni — ihCli 
1140. ■:■ ! I rv. i — . n?i.i|i'h (r — llifl I 111 _ 

ppgr r t_ reucHTiN qer iku4io- i>^c 

U Llika llriil * - 



You ciia wmptrie thr i 
aSmidLn^l HLna SrTmol 

»uid sbl- iMm cwrmlE.. A’nnr 

ltpb you r iii“ -r-nqj-A»-r -»- irnj»- 

>1 In -JilHUnp . ^Lnml^url IT. A, 


™ Wi filifne il rbk:- Jly 
IMti aa_2 sr«» c-t 1™*, i 



Men ic-Hfi-Pip to advertiser? please trttfn tion J p Ppt+I«r Af^ehatiiejt 





















FGPtiXAK MECHANICS ADVERTISING SECTION 
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No other Physical In- 
structor tn the World 
has ever DARED make 
such an offer! 

I 'LL give you PROOF in 7 DAYS tlmt T nui turn 
yn.-i.i, U':>u, JliLu it mail. of might anil inuh-i'ln, 
nTiEi.il L I link Of If! Rigid in Hie: UztA Wrt It UD4i:r 
my guidiinri! you will 6u<i ;lIliL f l^"-! the ImpFQVc- 
mcntJ Thun as my weekly iaetrucl S oda arrive in 
your lusinv you continue to rebuild, renew and 
"overhaul" yflur hotly. By iha mad of three 
month* ymi iltc* the ownnr of a powerful body 
that* you will bi’ proud to dio]day aiiy\i'litr»'! b ariy- 
time! 

Fnupln; wll] notice the ruddy eIo-w uf __ r -w-' 
3ic-4lIc.Il in yin tf fiu-e* the sparkle 111 j 
clear eyea, your Vuad shoulder*, 
they will seek your crjininhv, You 
Ian tint fallow who will walk off if 
tile; pn:ltic»t pirl 
und tin; lM*t job r OHEARi 

while the wthorfl H|/ 

wonder how you I AT /I 

did it! — ' — T 

Write your name \ 

and -uiLlireus care- ’ ••• 

fully OCL E Ille COUPOEL 

bcluUf. I'll h«jicI you, / 

ii3jfruEtib>]y free, a ft J 

copy Of ftiy hrr 
k'inoK , “j^T4ri(iAE LMfj ■•' )m 

If F a i t h anti / “ 

It TCVIJOlIm . 

the Heura(4j ihat +. 

[■liJLiLjrrd me from u 

97-UoulMl tF| j 

wfinklLnc t n t o a 
busty fellow' who won \he title of 
World's Most: Perfectly developed 
against all rornersl Anri it shows how t 
c-an build you into an '\U :lb Champion" 

[hi'iiLiijji! way. 

Are you underweight 7 T’lt adrl pounds 

where they :ltj‘ i i: ■ c ■ «. L .. ■ i L ! A ri L you list- tli 
:s g mi t li- ? I'll h 1 ] [I'tyt 1 ymi Illi'.v Ln ]'urr iL'kvil Lh:- 

fight-ime trim. 

And with Khohip musrlrfl nml powerful, 

e v n e i I vhJ q vela Jud body ihnr my mot niiiso 
quirkR* jfdvoN yuis, 3 'Ll ilLiwj glvn ynu 

IhrouEh-and-f hrouwEL ln-nhh — -health (Imt 
dtRs down into your eye tom and IwiniBhiiB 
Much, (Si Luc* as ccmeLtpntion, pimples, 
akin blotcln-R and the hundred-and-one 
^■a latilur conditions Hud rob you of tin? 
liijKjd times and the good things ol life. 

I've Got No Use 

At oU for "Con+raptiGni" 

I hnven 'h may hop! for no nt rapt ions 
i hat mny n train your liearl and rdhiT 
vital urjearu. I don’t dose you or doer nr 
you. ZitfJTOiw-D>r«Ftp™ iaall I uieil. Si 'm 
the natural, rested method h*v 4]^v$ilM|]ing 
rci^-L mzn in^ULe end out* it ■ LjarLImliri 
added pound-3 of powerful musidcft over 
ynur body, ^et* rid ut aurplwi fjLt . miu | 

Rivoi you the vitality , ar rf nvt h und pop 
tkiit win you th-e udminjE iim s>£ oVQfy 
woiELiLii ;ukL the respect of any tnmi. 

Got my Treo booh, "'fwr- 
liz/\lirift IJeiilih a w if Sh j tfFiofh r 7 jK 

MaEJ my coupon today. Gamble .^pr ■ 
h stamp to prove I ran make k. 

A"CHJ a new cim-n! 


IF YOU MAIL 
COUPON AT ONCE 


NECK 


Nu coat. No ■ ilal Isjo i snn . Tf you m i>l I eoupoD 
!-i, ,: hvi ;le. om e nu >i-ILI ri'^njk v'c Eli ir- kurlnallriu; 
u E00vle ahaw" ahmtuieiy 1-iiEE, Aa It; mi 
ULi.vInc plrtnros rtkfe before you. t,ha ,h WEwfld:« 
IhTdHTtly J >n-v uti:>pnr^L p. uz=i tliEVUF-: 
h is mffe, WatCtL hU Itilirlitv ItiiLHiPlCN flp*. ^ot*. 

•a iLlLyourowoeyef^ what Hyii.iinksTin -.Imt 
L did lor bioi wtiftt '.r run dn fnr V< 1 1 ' . tool 
\ Qnuntfctj LlanflrcL, MjJI cuii ikiil Inday I 


THIS EEC STERLING 

SILVER cupr*n|y 
fk BEING \ffl 
\ GIVEN Y 
AWAY JUti 


BICEPS 


: 3 Eandjfl ;i 1 xiul 14 In. hlcS. on 
iWiirk :ri : iliiKCin> I nt- r I vr||l 

iLrt;Li'i3lM>j luy ENiajpIl Vi lm j:ijj k-r=4 
rite mfr-t lenijroveinrnt |n III- 
IkTiVHECOI ttcveln' | 'EUCTLE. V.lMilij 

rie^t three montliH. "I’ltorctore. 
do Ln niit'f what y.Kir moafiu-c- 

nipjit^ ii re; isii'-.v, yuu tiiLvpeciUSl 

rbanoe to rln uila cup to kbop 
- wath yoUr nuruo eflsraved uii 
5tP 


CHEST 

natural 


A.I5T 


lul nyj\VH?IZ* 

luu ooilc in 
it run-dvwo. 
okl. from aetuai e i ? i : : r =. Lr= , 
jupLLh to the same 

prn[i>:inLiiii:- nf my own 

j. What my ayaftetti did f*i" and 

LlULiSredf- of Hi-tlLi/rH lit run ill i F<ir iOM Iimi. 
]>i3lL’t ket'[i nri Ih'slie UEily hulf >:i C tti£ man J'"U 
[’AN hr! Find i>Ut whrM [ <Li> f*Jr ynu. 
^'hrie utielt J yerwl yfiur *uw uf 
firnlth ftnl __ 

Put your iieme nml juiI- - , 

r|jxry<. on t Ii i 1 euuifctn. or - 
* Doeri iii-El. and inuiL It \ 


It tells yod Jill in i m i> i j t 10 y h 
V ' r 7ts i if ra inetlLOd. and wimt 

tuake UI^-riLUiinli^l mulL 

Kiyvclinrns. It HliOWH- 
how 1 have ruy 

prifi-raly IhAlaEieed 

pliyvtqae 

ibH'rir Jl_ 


THIGH 


HEIGHT 


€ H ARLES ATLAS, Dcpl. I D \ 

ITS E. ^rd St., New Yarfc City - 

I wbjle, e 1 i>t inm-nf that rotir system of l>ywajtrlr- 

T'rjTJwn Will make a N*W Min id niu 1 — |£kve me n 

HeiilLlLi-v bifcdty hnd>- sjiiI his Founds devrioument. 
snnL|. mr you!? tfee book, "EVertaacUur IIi?a]th ujmI 

, r ' — Ainu EIie "ili'w kind isf nHivle. 1 '* l¥s mn v|ri|" 

rdtturessishnwlngyou lu action. 


WRIGHT 


ii v I b . [ulbiI. phn-tn ill 

Charles At Ijw shuwlnif 
ImW Jie liM>lLi tod&y. I'bli 
l-! n<it ji Htnqjc |HetiLre ifrut 
nij eciual uhEnudu.d hullin 


XilUlti 


[IhL-dftO tiii'LlJl or WriE.1! pluicily) 



fj a* 
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POPULAR MECHANICS ADVERTISING SECTION 



T O be suctmful us nn inventor* 
you don't need to i>e l=ltl Edison 
■ who took out 1009 Patents lie- 
fore he died, or a G. F. Kettering:, 
win? helped develop the Self-Starter, 
I Amo, Ethyl G aia and other out- 
standing Inventions, and is today 
the famous head of the ReKeareli 
Division of the General Motors Cor- 
poration, In fact, you dui/t need io 
be kjiown iis an inventor at alh if 
you have a practical, useful, salable 
invention — or an idea for one — and 
go about it right- 

Remember that for every Edison 
or Kettering, for every McCuriflit^ 
Dc Forest or Atwater Kent — there 
have been thousands of unknown 
men whose inventions helped along 
thb wheels of progress and helped 
t.l lcs inventors Inland idly at the same 
time. 

MANY LITTLE IDEAS HAVE BIG 
COMMERCIAL POSSIBILITIES 

For example, who know a the name 
of the inventor of the wood-sn golf 
tec, the ordinary crinkly haEr pin t or 

the metal ball or disc that i hv average 

■. 

housewife uses lor scouring pots anil 
pans? Who known the i tivcnlors of 
the thousands of gadgets that you 
will find in the tE-n-ccnt stores* in the 
modem drug and department stores? 
Rome day f stop and look cit tome of 

1 Ilf- simple articles you'll find on the 
counters of a ten-ccnt store. Notice 
how many of them are marked 
4 'Patented or Patent Applied For/' 
It i* ait interesting, educational ex- 
periment. These mveutorH, moat of 

tlmtu, weren't of the .li l*- l'i i lih uIuh-h;. Thi y 

sini|iLy roE. mi if 3 ' ‘ii for ■ ij Iff H'ljnec.Iii.iiK in a 

better^ easier, fitidei, or more eeoimiideal 
way— AND THEN DID SOMETHING 

AJKJUT it. 


Interesting 

Points 


Who 1 & icrJay'i “chini^ 
pioil LBHalOf 1 ^ 

A El H ; .I flhlL Y. O'OoblMjf, of 

ChLcagO. IIJ. Judds 5MB 

ruirf’EitJi. morr Ihmn ftJty 

^ i r I ■ > r L L x- 1 1 H-: man. 


Who is l 'I-aay Edl-nen 1 1 f 

A ns; MIsH ReulaJl LoulM 
llraiTy of New V^rk Oily 
Ji-.nl* all n--cinLfJh lui^usiLuni. 
hohln fifty TKat^nta; K 

iLm "Lftfly 1 II m •’ 1 1; i _ 


! I 


Wlialli An lmpfOVirmvnlP 

Am; Xi'iaiiy a] E k hVifuitiuJid 
iuUiLy jTi 1 - lrrj]wn v^jeihidIh 

OVDr ••afLI-.T ilLVi. ntliMlH. 

Often tne LmpnHremait 

enuru | jmCIlab]^ Him 

tbc earl lar Invention , 

Is a modu-l nccessarj- ? 

A 04 : I'nrlay. mriKt | n.vi'Tk- 


i*y. 

rkin 


blniiri nr>- pali'n emI wL4h"-'it 
niuiLi'hi. A bubfceet fully 
m In our d eok. 

What H rhf pidlmlDar^ 

Ana; ThiT-pri'l I mLEiarj 1 !U:urrIi 

Ih urv||||L4r|L>- thL 1 1'lftl’ SU-p 

to lLiiii :in LiLvrntijr r Alia 
hilly explained J n our buuh. 
HkJU'L for jl mpy U y 1 1 ny . 


You may be ahle to do as, wsdl as 
oIEh-tv *hu haTr been successful. 
Thar only Tlnia caii lell, ]Sut there is 
uni' chiti^ you rjitL do. and do now, with- 
out waiting on time, You 4'an Dud out 
ea*iSy and quickly exactly what to do to 
protect yourself. In the ■l-S-page hook, 
F ' Patent Protection" shown on the eppoaite 
jiiicH 1 , which will bo ant it> you FltEE, wc 

lull ;, rni ivliuC tuaoy ollinr iti VH-ntor* lv.tvr 

dons, just wbab you yourself must, do Lu 
in like Appli eation for a Patent, j(tve you 
inha'csttsig: hirt k Lihout inventive history, 
nlmw yui{ 115 uoirhMfckal mavemeuta^hat 
inventors have used in working hiuL i cSc-jl;: , 
and much more. Decide now to «el & 
copy of this intnrcStinji book. Its facta 
mu, Sin worth much — y*:t thsy l-«bi you 
nothing. 


r 

\ 


\ 


\ 




A Now Book about 

Soiling Inventions 

Thrre are two plries to every inventive 
sure osh : The inventive side nnd the Hun- 
mereia] side. A K^od invention imm-ly 
I'landlrcl. enn prove a failure eunouenHiilly. 
An ordlnaiy invention,, jireperty ]iH.ndlr:ii r 
fan he made a n l on ey-n taker. In thv 

special booklet, shewn here, we gp vi: yem 
Si ■ i r i i 1 aiUOP^tlona on 11 Whfin Jind Hew Ln 
Sell an Invention'^ prHctipal hints on Uni 
mmiurirnia] r>f iuvtrit.i pjy[ r Wc’L] 

thi.M cm‘w brwikLcjtiiihniK with the bijf 48-pag# 

buEi-k. M l i ziti L ELt PrntKctioiCi ,lh illimiratiNq c»B 
Ltie m-xC |i;ii. r n. I ’ l i 13l,l; tOrivniii rib prpiipuU. 

|o request yenr copies. 


on 

VlHtb 

ana 

HO* 

to Se" >n 
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YOUR QUESTIONS ANSWERED! There ire a 
lot of questions that the average man with an in- 
vention, or xi n idea for one, wants an r we red before 
Iks p ahead, Here are n few' of them that most 
inventors put up to uhj How do the Patent Laws 
protect me? What easy steps can I take, without 
cost, to put myself in position to support my belief 
that I am the first man to think of my invention? 
Is a Patent worth the cost? Should I try to ^31 my 
invention before I have it Patented? Is there any 


safe* businesslike way to Beeline financial help? If 

1 do apply for a Patent how shall 3 reach people 
who can market my invention? Can I protect and 
sell an improvement on some invention that has 
already been Patented? These are but a few of the 
Questions which usually confront the average man. 
You need the answers! YOU CAN HAVE 
THEM, without cost, trouble, or delay. 


Our Business Is to Help You 

Write Us Today 

Ear more than Ihirty-aevsn yr*r* p ikiiA firm bfifc 
boon ] j 1 1 .■ i n jj; men with an inventive turn iyt pniojl. 
W i 1 maintain a large si&£F uf i^Kriiitind 

Ljt i hr . — R efilstered Pa ten t A tions eys* 
I >r»T ( mi 1 1. is , a nd -Sen roll er* to help our c Lion t a 

all the protection to which itwy ore 
tn titled. Feea an? reaaDnable. Deferred 
Di^ntfl fret|UBDtly arranged*. Qutfl-tiona promptly 
-I ri ■’ai-iim), Write us frankly with wlwoluio w*- 
mtanco that what you en y will bp treated with 
Ktrfctent secrecy. But first send for the 
FREE- BOOKS shown on these two pagra. 

Thi - . Ii.m falh'tl with flit LA, [ :■ i r L i □ x i ■ >; Slid BUp£KC£t- 

lienft, Thcw tf II ymj thJsiff* fcbmjt Patent*, Iiw 

t-i-jitliu.M n ad filing InvpntLuii* Lhzn. wa have 

Unirnex! i 13 our long ciprrirll^. They may save 
you time, eipense, EVEN LATER TllS- 
l NTH Vr.M EVl\ riiiij]ily Jill Ln 1 he- ■ . mp> us i u 
writh! us. a .confident! id litter. No charge. no 
obliKalson, Mail the coupon today. 


REGISTERED PATENT ATTORNEYS 


I Main Office: Tflfl-D, Vidor Bui Idling. 

jisfilfi jiiHjjt, IKC. 

Ol I.<t 532-N MM*metta Chicago; 1007 - S AVool- 

v- "Till Mlrlir,, Sf« V-nrls-i SI l-N Efntiire FMjz m Pittfihlirflh ; illlri-M 

li-.li i- h'.ljur,, Kjiti I 'raitcIsLo; TIiti-N Security .Bldg., Los 

IS 'ml ni« TREE enptet of you r hooka H Eat*ii t Protection^ and 
" W ln:n = 'P I Hiiw i >S :i an E:iv' iiiu?u." {Note: S a mo books supplied 

liy ilel y uf branch ofiloes I-hIh'iL Eilhuve.) 


IVAen wn'ftHF to advertisers pfeeue mutton Popular Mechanic# 
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BE A TRAINED 



Uml Fi<w«? furtmel*. kimrH*. ( rn efcwB, 

-■.li-l l:.'-!i '.in ml ii nr -.iJr-h 
-jf i jliliT Z-LU-J Hi-T^.'l -Tllllr .J 

li ik'lli- nr |Tirt-:l [HIT, nwnlt Wto 

I iT . - |. u NOW r- I hfcimjllli Jl"vr 

fm-y fugwm Ir.l1mi.r7-, And -with 
i-nint.in. .j A utu-lHcTml jj J ..!■ - Wfll' ' T Un-* 
■Ws .lip ■ -Ctt Cu> yuuT liiirr-r- If ]f 1 h ■■ jii.-.-raa^r 
auin.n.yj i^«o Ax>in--- liNij^ Fj ■ A n-i t . y 11 1 J CDD 
1thr| r««r mrciTHH In Lliw nunr Hi YJ Wi"^ &Ufc 

| Fa.1 V\ HlT> BUT P tliL 1 III t-Jflj Cjj-aTl HH h - 1 1 1 E ■ SLT II t-TlE a 

“Job- Way” Training Is Prac- 
tical, Complete, modern 

UOT! l^^lll^^PD r ^EVL5l^:ll,T^■l^i^H , r-rfrnrs CVaET 
PrW i=i EJ.u njw Titjun npd F^- 

F-J-ir Hf dj>» Kumih.'m PL - . r 1 l^KrJul 

n'-;- ■««!.. Mu*. LrurjcH, trprinr*.. rtCj Ad 

iu JJI ui:LijiiiS fc Kjjd 

■Cju-L*d UuirjAAD^M Dr # 
timreilfl lap Hi batLar 




GOOD JOBS— 

GOOD PAY 

EARN AS 

YOU LEARN 
AT HOME 


$2 


i jl-^hh, wO\ 171 m ! if y jam in ■ 
DTaHtfllilc mr-Mr bn^loMfi of fmt ornum 

Pfew Aut@ Diesel Course Included at No Extra Cost 

■rial* ESxuUintc nnw 

n. ji a - — i. ■ _ — ■ _ — - __ ■ 11 ™ ■ ■ ■ jt — — 1 “ “ — ■ s — — — * — — — —w ^ _ 

uf -our 

b, th- 


™ iSf £ “ 1 ■ £ « -ro^riD nt oar ei»ijkt* 
A I ,NO fc.XTI-L .1 L-OhT,. S*p(J L'-VULKCi tvdiiY ftiP iI-tImjIb ui 
irn Tr*ml£* plan, et lilpj-.il y.LuV iuHlu Lji 


1 mm 

Burn hr Y Ha Lrarn 
■ urmst>Livc Inir.jiyr l":ld. 

Earn at You Lenin— Two Motor Testers Free 

Ja*t ntf*. mm ui jblnn dr<-indioir wmDleba , "ttlUtahl* 

!.-(| 1 uiL -ni'iit. 4 -a 041-15-1 yciiF tra.il:. ::b; *.i:d KruliLn iru Iq. 

pM. 



Hlrn r.|_ fl j P LUu*? ioliiLucjr 

AUTO. DIESEL BOOK FREE 

“V? «■ -B 5 J<rel r *du**tfca 

T^Trunii[)»'|i[ld bKOCTiC l-JlII 
irli ■i.l'a-.Mn wc?*., M-a i It^e £■■(: i^ull T-iW 
-D]JCF13[j riniiL iir.rj (.jfViFlH* fta.*U 
c rnjuS CHnwqlH^Hn] BnrTIC*. L<0 dbLb 


Men ■*■ i r •’■■■.' i 't pH^luitn 
•qiJ|rII|F Efturtr r 'Jub-f 
Inwti-Y-li 


rpr| i in I'H'i , 

Ilia; b'K&& AUTO 


'tTZ* i;rii|!l'.i-::ii;ii[ 



f« 


ObLixMliuA I 


MOTOR INSTITUTE of AMERICA 

4BK-4 Broedwavi hpL DD ■!!,, Chle>ga 


Hfvroft LprarirrrTF? or aufrtca 

fcnoJ Itr nxw] p, r . IN^LUD.lL.CIilearfa, HU 


VfKbuul nklj|nfdnn ^mil Ftpwi AutO-Dlcnnl ]'-_-.-5 e wkb alt 
f*Ci* ■bmiC Jrfj-W*?'’ Hcenn Tmlmo^ U.id ^r:eciuL Offer. 


.. SKit* 



tliusi 20 nilnutr* 9 flny with 
(hWP 7 tip ini-bhunltM -pnirlTiCifrtM 
UairkH Will ]tfu|jiUv you r-:>i- h. Ueric-r 
|nh :ni%L h-lftjii-r -VEiLrhliic 

Ijnnd;- ti&atimt d 1 f i 1 : 11 ■. ■ I j bIU[ hUJ>ur- 
ll t-D Flden t-H t bctpcfn bctnitif? cxiHTtfl, 
r 1 :■ 1 1 1 j ik ! 1 1 Ihie-DTcjc bLaNa^LTy. Any 

nj.rwbnnist. IifItht ar bLcinTT 1 nnid^yec cah bL i ]Li;[]i QUICKLY 
ilii-.I yut bSEiiatlf Lb a puuitioti eo tJvniaoii raons inoury. 

Ynnp hnnnrtimitv I^rn'r mUfl ItilH Cluilicfl tu 

T OUT upporcumiy EjuaUEy rorprorootlon, don'tiMit 

ulf Jor Obf mliuU-e ttilH mu OpihCiE-riicij^ which Jtf yiJtlfK bJjddAI Inf 

tiu- :l - kLiim SLWiiti BLk U<hjIh cE*chfiii ot miy known in^shsiiicL'ii 

Itiot, told so ^lin pty and clearlY tbAt-u-oy u:u: mtl uiidcnatand ibeni. 

cyrpf nearly SJ Cl 0 HlUSt^clonn novrT r¥rr>' Biibjcrt 

I Lilly, including Tnii 1 MaiElTis. i^hlutil Muhlni.'. l^ruiulry Wurk, 
JU'ChmilriLl l^mwIiiK Knryliitf, Lb Tact onylhlnR you- Deed tn kiinw, 

Everything Sent FREE !r;:rt*AS 

T nu^ I>c- 

eljifl 1 % T-mjr own airde nr plhcn OT bv^llit^* ‘■fcrf'cl +r nr ii ■■ i y ■' 1 ! snot 1 * 

fc V tx,. rhp.t up- n r.i.y Jwtc Yi'U 4 *. ^nl^ e ie^-i- 1 . M<l>lj;V 5-1 

VR.IIH . 1-knn. if yiu H-Hns Ii «ti. $*■? Ota t hvl r.J pAymtttl*, 




CvmpIffaiKl flf rirAwinjE S^a+rumfinte 

if ytra for | 3 l esc bnolc^ 

'] bcitai^ insiLrLLEtirnlA'i.-rc-ii-i'ijdc cyf (h@ fm- 

eet of Ci^wiap silver, iltc ttbaoJulely 

rn:nuri.tr: and are [isLr k ed Lei vciLvot II nod 

loaibc-rccta pocMit case. JU-al SHI valuer 
but fre e t.u you uLLh li-r^nkH. 


p 


TO-y t|M fww KrCil* 
-in -.id f-j i>-« >h 


7irhft|fil ^#i n|i^ j r 

¥#U y If-ud lii^ LhiS 7 ILp 24£W Ii - ■ -* f-:r (ren FxiinimjiLHa, t will 
JdivFTjr unlj -eehJch I dn iiln 1-i kpfp r. u-m. ip vLii li r fc«-F I 

I^el J"? ? toi 1-3 JQU |kj LDsnLh unlH llir lefcal pfL;-# il| h|||jr f SB W I* f^lij IF I rcc'ar i 
ifarm in Ifl M|r 1 will uia ymi fc.nc ^lui, Jk..i | ptf-jid bjj* P jruu feM !•> |Itb mt 
» mmb-rnliijj je. Im Amirb l>. Im t/t] Wc^fefj 1 riiCHUii^ im fad Free ruuullMjM. 
■ MU ^ajr uf yuur «pr r« . EtV «Irt JW NFid Of iJfii-r liiF“.E-jmrul I. 


Hkmr..... p - - - - B g - P , , a B I. . a ■ ■ . J J ■ ■* ■ a a fc^j J fc fc . a i. s , a 


r M ■ " B 


r r i i n 


I ■ ii Ii i i 


r i i 


. i a j .■ i ><■-.■■■■■ . 

™* Aitldch * il+llof nr, DHupitliin, ^mpliisfpr'i uitip Hill! iddnu ind Ehnl 

uf m\ Inih n*Pi bL-kiairnp min urn wmfmrw 


Otk £ga.u to- 



FREE^b^BOOK 


Yi'ij I mrn nuicklynn ar-wrst Gib win cnodels, 

Ji 


chdli.-# of [evdintf yrufiitiHLunaJn. Hir-h inr r 
wi 3 LB innant- ndrnirAMon. Be popular, Ninka: 
root* ittonttv— wjtlL a Ginarm Uaitar, Jlnnjn 
M iifuio I iii FREE TRIAL, EASY PAY- 
MINTS. Write today f<ir dotjilft — and O 0 |iy 
nf Free |>ac-ked n i L lb valuable fanl^. 

MtnE-Loa inatrunwT-Tit. Na> EttdUjn tl(MI , 



GIBSON, INC 


•s-J 


4FI4 Pprlonl St., KaiainaiQQj, JWich. 




Be a DENTICIAN 

Learn at Homo fa mifei Crowiit,, 
PlAtM, Bridge Work. etc. r far Dan^ 
tliti. Ki^iy, PPMC-Lcai Ray la JejLra 
meOlhabJOal diMLt i:;.ry at ho-m-Q in ^ pare 
Cline. Full El| Hi pine n.1 af Taolu and 
Material! Included tar4th Clam. 
Luw luliErm. terms. Write 

TOP EH-Ulii llOOlt abuilt EJlLs mniLcy- 
baulkjdLK IMYI Tj>:ylon (Hat IB UOt kHnieiHl 

Uy "naaoHlua tyfe." 

MeCARRIE school 
OF MECHANICAL DENTISTRY 

3 QT ti a Bt mmd Ml,, Dwpl . TUB- P*ll j^Bl p -hla-PBa 



Learn Public 

Speaking 

At&onK— I ts gpnTC Unw;, Midf OTtrroiDe 

J 'pH-r»-fHpiilE/ < JJ»Hi Mlf-HmFJunci. ur| Inmu 
thflc -taprmnfr piwi t. Uiti&mh nl ili'.jr la w*j nEhn|; 
bTeHEff^J' ? C l PDee« _ h. «nLnfnr?T*P limittnl, Hn» fta 
IftarJi It-'MPd^r-* P-erriF«jJ Tnqmnpr-^Li.. 

NORTH AMERICAN INSTITUTE, Pnrl, 13 M 

3 00 L M|Eitilfc*n A^enoa Ctilcnea F Llllnola 



YOUR WAY 




00 NT COPY — LEARN TO ORIGINATE! 

Un UDHHI mm <UMb Jr u u 3 JOW En CSEaTB. OWOI- 

N L m. 11.10 Ki Ml hvmi LhnL ynn ™ , d i liiiirH fflD- 

Lmm» ZDi Iwuri i-rrij tnr Gfri! ■luktrailu-Ma AQ rrnJniy B . 

npimr |n J «-JJpn.l /w /tH dft-ad'd, 

RflY£ HU HN5 SCHOOL, Dept. Wl-X. BOX Z19< p CLevEsIgnd, 

^leiiLlld oirnortnnitics. Prepare in Ep-arf 

time. Easy plan r No prcvi-usL! cspdtnfi 

needed, LTLriQfti-url ^WhonT rducat ion aufllcicnt. 
Ljcbdforfr™- b<mkJut' , 'Q|i|KJ-rlUiaLtii^ In J-Hio- 
tLin.r;Lnliy rr , pLiniCTiEar* sud miB ire raedt*. 
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Amerkcaai Schurl of Pholog^iifhf 
L MlClllgflVI Avo., Pupl. 13-54, Clali-inan, ||E. 



En 


Kit'IOdrJ ELECTRiGL fNCINCERINC 


b:J. I .< ■ : I! I CA I. 2 L N 4 J EKL LE-LIZ-. U 
tri- :*■ Bfld. Mi-i csdi 


r-:iirK. 


|E^e;]| 0 i- 

c pv;- * ■■ r fc, 

U*a!,Y *1 

>lF 

Lr vLjv ,r. 


r'isin ci‘iu|!kU rlcr- 
■|--ry <inJrr*> ' : J -Ijbi. 


Special 

Only 

s 25 


N Q f NJ-jK IlJ ritn.-nu>jm ww In r . . 1 1 L i , puMLei «l’lr- ■ -i, |ili-i 


hubl g 

j'rT-uij Y'iu l»> bn pur^r-"' rrifP inaria Ifj) vnr^^ira i iihvi LnghjEK'jjin- J cal Kin 
nriker mn. ]l^4lVP9d n* yni» ■>* 3 !•■ i- W II E'l 1 1 '! OJJA V pur fiH -r-nnjH 
^ yr ndi it ppiiHi tfe. 

K wpj r-TT'.i :h p pf ij SraiCfOL S»-IUk.r l»h H.» Mbii«ifa_ 



Wfceit i 6 h rfJEnjy to fii-ertst 


You bogin to DIvjl wnen yini 
learn to he-ed tliis inner mind, 

awalreTi i n if your natiir^l thougfit 
forcira. Fur centuries Ihc. RDsicrdfllUAS hnvc col- 
lected burl guarded basic fao(S 0 T 1 -EuPdCSsflll 
l iy Enjf i I ruths -which, guide one's path iVimugti 
life. For free bijoklet^ explaining how to ac- 
(JUirr th i-s Jcnowl ed , write Scribe; K- N, K, 

THE HOS 1 CRUCIATTS, AMORC, San Juec, Cal 

mtmtfon Popular Mechanics 
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Haw NATURAL IODINE 

Builds Worn-Out, Pale 


Folks Into Strong, 
Red Blooded Men and 
Women . . . 


Kii-lp.am.-ilt , New Mineral Con- 
centrate Frwn the Rich in 

NATURAL PLANT IODINE, 

Feeds Starved dufidb Mu*! 
Build. Rk'h Red Btood, l J ul on 
Lb*-, of Solid, "Suy-Therc 1 ' 
Flruli. (iivc Steady Nerves and 
Day -tong* Energy Ln Find W+ek 

or Trial Ln Free f 

ilere'E rn-w hops rtiwl n-tiit-crtirftgt- 

mant- for bl h>i i^lei i rd -is-osii, wuni- 

out, lutBB&nJ'jEHjkilipt Hivii tiJkdu ijlri— 
irn. even SLiklcmklly nkiriJ'iV, whOBfl Cll- 
irjcy jlilhJ ntrcnKUi Ij: i Vi! I i - u • | | ■ I 

by ' oveiwurk Jiiui w nrry, who are 
onTvmiri^ Irritable.' r llLv^ li^ m li:df ftiuk 
p.nd njJjjii;. S donfco aaya tilt 1 pnnei- 
tifl I i nu^ 1 nf Lbujus mudniA'n c-tjemII- 

tjHiajE is "GLANDS STAUVIKIO 
FOR IODINE." When Otittaliinds 
drm’t ni irk jiri^KTly^ all tin* food in 
Ihe wckrtd ciinT hup you. It just 
iau't llu iL'.-' i into llran, tbbTttuil 
you k 1 iry ftkintiy, ptili- P tired-out and 

rijilN lowSk. 

Tie moat Important aland— the 

him; w I i i > ■ I i aoLusltr flftiiirri-ifl body 
Wi-i^h r (LiLi I ■trftiRth — ikistidji ii drliT 

El itc rOLl i- Tl H -L 3 •' -£ J 1 1 1 • ‘ IL j) till' I J Iji I ■ — - 

NATURAL ASSIMILABLE IO- 

DfNl'lf — ILnE. Em Ik 1 Cciti[uLf , i.“3 with 
iTjrmjeihl iuduLi'b which mL I ■ -Pi Dfi Vu 

imckr 1 . But the same Iodine toll m 

luuijd I Cl Liny I. L >-L ; 1 1 L 1 1 Lib k I ' *,|jI U.M'ilk 

and lettuce. Only when thr 
.Kdtfcp an ndiNjnaif Hikpply ■:■! uhLiiw: 
tan you. rt'KulatJ! nn?l*t.HitiHm — lh o- 
Ijody'i iiroctaa of uoiivcxtiiiB diK«Mt- 
od food into linn imw .-struti^di 

and Energy. 


Comparison nf Minerals in 

KELPAMA1T VS- VEGETABLES 

1 Kefftf ftult Tablet Cenlain; 

4 Mam If if 11 ami Capper 'Lin I lb, 

" nT fl.jHiia.rli., T ii Ibn. I Mill LaiBMAWl. 

II U*ti. of a |--p*r rip 'ta- 
ll Muri: f ':lI-: i-.i in eJlAIi 1 Lt> ol DEkb- 
*■ h«n, 

* Mcim- J'Iji.^iLonli ihnn l 1 : !b*. -n-f 
" ciArr'-ip- 

J .Mm/i: Sulpkiir r I ■ ! 1 1 1 2 lb? nr !■>*■ 
iuatoM- 

I. 

/ Mhitm !'■ ■' .i -ni ii ii'i '. Ii:li-j Ik ILeL fil 

hearts-. 

I 

J M-ure MuKrnpjum ih*-Ti I lb. cl 

9 ■ «T-Jiry. 


>1 i -r. Sr>dium I ll*3l -i lla«.«ii E ii rsiiitiH. 


- J 








Tm K i-t NATURAL IODINE in ^nuwh- 

Letii, niiL-L'^iLtrntnd aUi-d : i .-- - 1 r 1 1 1 ] e±l i ] ■: ■ fni^iiii 
tnkL 1 KidTiikiiLidi — now hk thft 

WL-rld'h ricliL'.-it suiifu 1 of LIilh |in idoui^ mdk- 

bLju K'L 1 . It ■: : i i i J 1 : l l i-j m E,-SLHJ litiii*n hurin* imlitiu 

than oyul e«, dhw oomidersd th^ b^Ht 

Hix t-i l h i- 1 -i ■ I ti- m I ■ ■ a i ■ r v- ■ ■ r 1 1 - i i r ; juriji,' NAT- 
URAL lOlJINT-i tliJLEi 48Q ] Im, ui spiruLc]) 

or l,iJtS7 Ibn. nf hdtunv. 

Tty KrlpiicruLlr fur n >|iLj;li! vrtdk iind tbto- 

ticn LhE* 1 1 j IThth! jil’i 11 , ziuv CIjlL EL 4 b 3~i ci^; vxtru 

1 1> iiii.il.-- uf "Hfny-ther^ 1 ' f!> 'nil :i|i]ienr iJj jilsii^ 
of H'rns wfiy holtuwa. NrAivt liOVr mufti Lrtd- 
t4F you fuel , and if you don't an in ui Lcnat 
Slbii. in emo vrtok the trial i* Fr^. ItJO junib<ii 
ftulpamalt tftblctii -four to live. Mnsw 
f. I li/- Ki Kii iif iirdijiiiry iiilih-Ls — c ust huC u fn i vr 
ei'iii-j ik il:iy let ii.it;. Oe:! KdlfHiiuiLL LcK3uy P 
Kel-pdSkak ci?nin buL 1 1 It le ai ikJl iecm.hL iLfyu; 

Hl« m'M- If yemr disdL-r Ijuk not yvt r«Q£kV«d 

SEEDQL 


hib mijiplyV be I id $ I JK> fur HIhh-jliI LlklrMi-Uie- 
lorv mtG uottla uf dA tablet* Co the addreaa 


" lliLiiiirfi^uni rK 3tDiH': ]nfrTtarpn>diielJf Hold an 

Kel|i ilsmL EiitklE tifi-LjaruiLc-tmL — kn buUailon ol 

Hii^Ri-niLlni: Ki'lwumli nn- bi'iiurnrtfri'cL jLH.Hitb. 
HElLliciK TIIh> Fv mI ii»li iilLl E 'ulii | mliy IVLLI LhLV EfVT 
Irilr-rLi.i^ I i.m: i'"\ i tIiil: any cmhu wJiitu ikii IinLEa- 
IHsu prrailiMJt haH ri.ikrc*i L np!rl tlif bd^i- 
hlkl b d' 1 1 ]'L-rL['iLi r ii 1 1 . I "sci i i E- Uu IuuIik.1! Dq- 
irimLHfc KL-rmlisr S-ir-erliiJ Ki' 5 i]xairi^U 1 :i!i]m 1 .;. They 
iLFf i.'Lirfill y ilo liul UiPM-lri-lcmi iieb ILUF 

Injurr teeth. JtrauilJi ^imr.ii.t : i <L n-r Ennjkuy 


SPECIAL FREE OFFER 

"Vl'Hsn ^.iwlar fw Ta«» inhtlnz ihisnij livi l-wioh on 

M-ttt I-s Add TV i 14 s.i CJuir Uv„ AEtnnnl ^ jsnlsin^i uf 
F>Rid ui Lhiir nfl- a il on th liu.un I-h.iIt. Mitt JirCi 
HATUEiAL l£sl±[SE; flUiJjurd vulfhE m.d 
niTNiunmontH-cliifli. DnDj Bonuilirrnriclil uuDdicri. 
,\|ii,ii|i|i i l v fcT* . Kfi T^tl^irrm . Kr^i'^m jI I. &>-■ Dtp.a 
740. 3X43 W->pL Mila t£<U (CM Y«kCU 




b ,.,oty 


ITFLOrt ipHNilj?' fo advertiser.? |.drj^-7P ?fl t:nt i<.>K PofMlIur JLf ceJutH ies 
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DELAYS 


MATTERS 


Srn&H Ideas May Have Large Com- 
mercial Possibilities 

Idem <lo not have to bo complicated to be 
profitable when Patented, The and 10c 
stores flourish on simple Patented pro- 
ducts which are commercially eucoe&sfuL 
The jdpjp er t safety pin, thumb tack, paper 
clip, collar button— all arc simple yet fa- 
miliar mventioirg — brought their in venters 
rich rewards. If you have a Patentable 
idea — act to protect it* Send for our 
FREE 48-1^ Ruok thut telin yon how. 


The Free Book shown here was prepared for mventor^, to show them 
exactly what steps they must take to secure a PATENT. If you have 

an idea, you should send for this book AT 
ONCE, It will tell j^ou exactly how an appli- 
cation for a Patent is made., what information 

you must furnish your attorney, and what 
steps he must take in order to protect your 
interests. Remember, inventing an article is 
one thing— scouring the exclusive right, to 
manufacture it* use it or soli It is another. 
Without a Up S, Patent,, you cannot expect to 
reap the profits that your invention may make 
possible. Send at once for this book, 
you get that, you 11 know exactly what to do 
to protect yourself. 




v 



T|l 





WE SERVE YOU OUIGKLY 

AND SECRE 

Anything you write us or send us is strictly confidential 
between iis. All letters and drawings arc kept in strong* 
steel, fireproof files, which are open only to ourselves or 
authorised member* of our staff, Wo have secured 
patents for inventors located in every state in the 

t 


■T 


B 




/ 


r— -*i 


■1. 


A Jinrl .1 vii vr . ! i r : r i 1 r : i * ~ 

ins luslL kiylvlS'li'.lI iijil ulli- 

when la Llu^i ^1il: : ■ i vx- 



(Jfcrit'mE'il 1‘^prrlr- i. H in LntT 
rontti mi 


Jnion, Our org ami station is a large and efficient 
Our practice is confined entirely to Patents, Trade- 
M a r ka and Copyrights. We have had years of ex- 
perience in Patent Matter*, When you place your 
idea ill our hand*, we are in portion to proceed at 
once to secure protection for you. Our fees are reason- 
able, eukI, if you desire, we ean arrange convenient 
terms of payment. 

IMPORTANT I 

Please understand that you are not under tlie slight oat, 
obi igation in sending for this book. We will mail it, 
together with the Record of Invention form, the same 
day we receive yam request. Use the coupon on next 
page to save yourself time and trouble. After that, you 
will be in position to proceed or not as you choose, to 
make your application for a patent. 



Hyman Berman 


Adams Building 


Washington. D.C. 


REGISTERED PATENT ATTORNEYS 
flEFOREJiU.S. PATENT OFFICE 






POPULAR MECHANICS ADVERTISING SECTION 


27A 




RECORD OF 
INVENTIO 

BLANK 


Wc will send you our 

Ho cord of Invention 

form FREE, T 

blank will enable you 
to make a sketch of 


your mea m proper 
form and have it wit- 
nessed in such manner 
that it may he of value 
to you as evidence 
should the occasion for 
evidence arise. In our 
book, we tell you how 
to use this form to pro- 
tect your interests. 


YOU CAN 


NEW IDEAS FOR IMPROVE- 
MENTS IN MACHINERY, 
ARTICLES, DESIGNS, 

FORMULAS, ETC. 

Every year thotiBAndta of Patents arc 
grantee!. Very few, however, repre- 
sent the discovery of entirely new 
principles, Must of them provide 
new methods of doing some every- 
day thing in n better way — changes 
for greater efficiency p usefulness 
adaptability', or beauty in some 
previously Patented thing. These 
IMPROVE ME NTB are Patentable 
if pew, and actually represent new 

invention* These improve moat 
Patema offer eh an for profit 

if commercially useful. The buni- 

iichk world wunfa improved products 

and temoH. 

OUR LOCATION IN WASHINGTON 

Ouf^ffinr-M iB Wsiiih i ngLnfi air# fTHsnv^nifnl Ins 
Ll h: Patent Office nail we-and our andRlAnlii 
caii, therefore, appear promptly before the 
ulEifial* and nf ta, 

REASONABLE FEES AID 
CONVENIENT TERMS 

Wa bave BorvorL thousunHa of i n vc -pi to r r. in 
atl parte of the United HtfeUn Rnrl wr trr 
iddr In uurve you wiry mtH/iri.Lli-ly and ei- 
ItsnLl 1 i1ji.t:xI ieriD# uf fKLy uih'iiL. Bo don't 
wnat-n valuable time. 


TELLS HOW! 


■ 

I 

I 

I 

I 

I 

\ 


Pleflut nenJ nie 'yrmf FHEE BfHlK, Gm^ for the ln- 

Vfrttuf^ a mi your "HraKhJ of lit millon" f lit hi, vvflhmi? any ctmt 

fn ubH^ilna on my poft. 


NAME 


mmicsN 

I Ha fcr 9=Jr Hi BU LTL rL ■ qpi m -gfi m tm -■ pi m* h m g;: m ■ ■ g m m *■ *|| ma ma ■§ m m sg V ?" B 9 I PP II I | 'I 1 fl | I P 9 1 I P 9 9 s J ■■ | s» m m ga 


(Important:: Ifrire or print tin me plainly. * 


How your Patent. Ajxpl lent ion is nviult£ 
what kind of akoletics or dtawbliW arc 
duxury; wEmt olfcicr papers amkrt ins 
made out; how the Patent La-wa. pf*>- 
tect you; jmy it iii Important to avoid 
ICkftri 4:>t time Li ■ ki limp yiiur : L-ffpLifLilitlTl 
AM; And many ^tber imrwirtAat points. 
1L vL'ii itl very simple! idea, if new 
*b: 1 useful, may prove v 
valuable, You may have 
much to Rain atLd nothing 
to lose by Bond log for this 
book TODAY, 


AND THIS 


BOOK 














28A 


POPULAR MECHANICS ADVERTISING SECTION 

















TOUT Umd And febfllt 

rtf CTwpATfn YWI T*rr, 


p'-c.-iiL. lluij JiiiLhIi 03 ^ ' 
rVlC 4 U>it 4 l 3 rKA- *HLr.ii>i lr 

i irv.ist for buhjccu 


pp&nB-t*? 


POST 
OFFICE 
CLTR K 

t n CO to 
llfa 1 Year 

POST- 

PIASTER 

U 20 « t* I 

SJSHaY^f] 


It Mb Bi 3I ilfWLLt >. > p I ! « I x In E i j 1 1 r==. ]n rt 

tbs |e v (■rtUiHiii flarvici; vrhnX tel 

dflt&frat jobyeiiwiaTit;lfioTr I h^lpl 

In qijiLllfv you far (fav^tUWpirt SOD, 

lYrtt*_NOlY to Arthur fL FMTarficinJ 

FaTTEEBQN ESC 1 SPOOL. &4 

BldK.. RnicJirattr- N. Y. 


INCHES To Your CHEST 

IT WONT COST YOU ONE CENT! ” 

— Siffned ; George F, J&WETT 

T lllt 4QMD IJiCMES Mf miucltti nddrd to 

Jiliir chrH( anil lit Uvint two inrhtH ^ddr-d t» 

r-jn-h nf your Rl?i-pN p or it won’t coM you a 
pirnnfi I know nlint I um talkiTiK nlKniti . * - I 
wouldn’t elarc timke thk NtarlHnj? iiKrcemrut if 
1 nn#m^ mire ! could do JL 
AH I w-vit in * Dlnan co tu prove Lit 
«J iirauraq erl nee Hit m*n j want tU 
tu build a ’Lruruj mini 'a body. « . i 
rpfaei cff^ni-poli dtfwr. 

d He- man's nhuf Hist the idealized 

you hvw tu l real, fanutfu invlrci&re mu it lot that will mulct 

fuur mun friends respict ynn .inU worn 4 ft admire yelvt 

Su rr.iry el my pupils hnve gained Iremnnduus dcvelcpniL'nl tli-aE 
T am VF 1 1 1 i !! U 111 gtnke tny npntatiuii th*l y$\\ can rfr. tbr javnt . . + 
flfMEWBEFT . . , If I It Will cort you ntlltidul 

Send fnr ^MOULDING A >IIf»ITTY CHEST” 

A SPECIAL LOLRSE FOB DSLV JLle 


Thu jo ‘kinnjr flllPwi who 
wnrit witli. HI (.hnw thdm 
and da It dulekty. Avid I 
i^niildn K r t «j P like to 

flgurt above? I irlll show 


I will urn Ifaui yn \ l ep ITw rtu-Fl: di-TvlDL? any UiTi 

1 n> t y . Try nrij" run- VIE 1 ni.v tvst r^ursc.s IMrf ntlaw 
all sir i>f Ilium far ortf 21.(10. You ran'i 
ninth m niNrjke, Thr asvn.na.hoe nf tlm 
at h 'll Rust ;iniml ii >ii i; fa Ltiu WOfrld ttiilWlrP 
bnhtntl [tieae 


nr ill of yr-nr 
25c. Or I ty 


AU&H THE! COUPON TODAY AMD I 
WILL INCLUDE A FflEE COPY OF 

,li hiC.'C ^ 1 LIfrd JVflft / 1 

It b a dtScvIcsh linalc M> ihe> tfmigll] 
ran rind moscle liuilder. Full oF ihc- 

llirfr- rf Jiiurrdiius hen L L ud raun whn el'U 
)nu didil-pely Ij ij .1 «.■ ytrti tUi huttil 
lEiei r>- abd. nlmijjtli Ifcii* Jflwdt 
JSe-lCll UO.L- jjrdijK IbSu 5 -ixartul OITcrt 


trisp*E f . JOWCTT 

"CJky^ipLn. 

0 Chi n nr ,r t 

iViuiiUr \ i iilpti^ cpn*- 
IlhLk far >’ I E'll^tlL null 
1 ^-atCLt j.«rf«llnn[ 


■n PHOTOS 
OF FAMOUS STROM C KEN 


JOWETT INSTITUTE 

OF PHYSICAL CULTURE 

&ep[. JDd, 433 P-dbPbt Sf., 

StmAoe, Pa. 

fiedrsn P. .In^aCt: Biithl, liy n-lura JBUlI, 

JitOpakL (]ie ccTiir^ffi CtiOCfeiliJ brlaw far 

whirli I am enclpj]nk r 

n HMdfcnj u. Mtk'htr Arm, 25 c 
C M-iuJlIjci- ii M i uti" L' ft±H-k, 

□ Itanliitn^ a ^tlEliry ililfo 25ii 
^EtHlIdlDt 4 MluJlfy CheiH , S.lci 
A[Dlk!ilili|r Ml ulily Li 1 jj-. 
yttnfi? Man Stuhij Uidt Easy, £3c 

□ All a HQUkq for tfLOO 


Name 
Addrvsa 




SHORT HOURS- GOOD PAY 
-VACATIONS- PENSIONS 

Stopwnrryinc alieniirtrike?, layoff*,, bud 
t- j j i l i.'.k ! ‘Litt-onthejSQi.-tTrimcfitpfiJiToLL. Piiy 
tiM LLgh pa 190 ;( weekt Short Ihdutb; Bteudy 

wHirk ; vneatioofit OpL-±3 to men a nd w »iuei i>» 
IS to flO. Let me hdp you, 1 train y cm u| 
Iwjfiifi in Fpaie tLtnN 1 . I wa? Ravenunent 
Civil Service Eia.tn J tier i or 3 y kitm. 

SEND FOR FREE BOOK 


RAILWAY 

postal clerk 

11110 li az 7 cr it-v 

custom House 

POSITION* 
UlM; IIB 9 Q u 

$1004 P Year 

RURAL HAIL 
CARRIER 
Start at 
S 21 QQ a Yr. 


BE A PILOT 


A SHIP 


If yflu are stumped at the hlfth coat of training to 
qunlfry for u lic^nic nnd a ruturc In AHatfvn, 
MTlce, ouclnuinft Manip, for iULfrvnniitlon or om 

APPRENTICE PLAN 

M^chanix Universal Aviation Service, Inc 

StHthmoor Sta, Dept. E. Datrolf, Mich 


l'i'i v^u learn hy cut oifuhu-B muj 
eir^biQj pjr»Uem nl inniurtwi^ evtry Mr | B ; clicViidl 
Htlalrlrv Tridi ■.K ! 1 1 ■- 1 r, i ' , You can r-nris jn:ir,i'y Triply 

l«npn**Dd prei^arc yim^K Ivr a well paying 

WW'tSOD DT Hi LLr" in iiij^.ir i'.v. filler OjlTlplei i ng 
eaiLrrtn nf iDerniclHiBa. Cki.ru] n,-H.rrli 1 1 ■ n-n : r ? rn are 

in. demand Mini EenrroHy ram very grad ulnxi?*- 

1 ' Ur |.Otl iuialjLTH flUDly co Itr 

WUconrlR School oT WAlth Repairing 
»* V- «*t+n Si. , MILWAU KEE, Wl*. 


Finish High School 


at Home 


You ea EL BHRIlUtt 

Hi:;i.:hiL (Joureo Ut tiuuufi led 




THE ABCOF THE HEAVENS 

u. [irlimir-iitlna of tan filing ftjf the uemmoii tniin, hv Ur, Halph 

n. LirtJB Ma.p* Ijinte. slnipLe, tshiur. LfamntnarLEig <L^irrtirt|vo 

[n^t. ijLdiirht oX alM-luvnnc t^wrid prtifcUiiir. IL.rm zmAtpidfl, 

ALCYQRE PflESft. am Ul AdMlnL BERKELEY, CALIF. 


Learn RADIO 


Per 


MANY MEN NEEDED *1? r|,itw j* ft,jirl h phi 

bidMhiMl mrll.id. Eiiul^nrnl I. In “ ilrf "rtmftl. «nri>*liv 


Greatei opportuEiLLlea iiBw in i. 

Lcacii. lsjJIj . 1 1 j 1 1 a airily iu i[>uir tiinn. I Vso- 
L s "-P L work. No tcit LinuhiH. QliE ca£ahlMiiHi| 
:iehaoJ. Law iniiaun-'-KMiy tcraii. ,Vi /w 

/fee fiOrOtiVf iJ/ tfVvrtsiiny i ri ,■ r.- rstt ofai a . 

Pift^Pavli School or AUvrrtJalng 

Dep t. 135t. IBS'! Mich. A« Si 


TiV< 


Minstrels 

Ualqpe Pl™t P5rt*i<ye^«npLete 
FhdW with spuciu.1 uange anti 
diaruHUiJ. Maie-ap. CaciUQ tvci. 


R LM>m 21 

Whet i writing to adverti/ien pJfflS? tfU3nt^It FojmJrir 


MAKE GLAZED GARDEN POTTERY 

UeiLitfirul. cuttir&dr sjluifiL uou-ceuce jiocicry n.mLu m- a l 3 ■ ■ > ■ l a 

Eiialdi. Nd exEieeligi't ncedKl, Um daly rtcid *ud 

dirtereat dmignife li-inibadu. vfm+ti, Jnn. v\z. 
illLe^ H-raid SCki fiwr PmnUlit, oolmr plate, ete. 

POTTERIES COm 424 ikuand Am. r 5 ^, 


MinitH|toli*T Minn.. 
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Big Cash Premiums 

FOR HUNDREDS OF COINS 
NOW CIRCULATING 

There flrt Literally thousand a of old 


Amazing Profits 

For Those Who Know 


toms ana 

bills that we want at once end for which we 

will pay bag cash premiums. Many of these coins are now passing from hand to 
hand in circulation. Today or tomorrow a valuable coin may come into your 
possession. Watch your change. Know what to look for, 

Don + t sell your coins, encased postage stamps „ or paper money to any other 
dealer until you have first seen the prices that we wiO pay for them* 

WE WILL PAY FOR 1909 CENTS UP TO $10.00 EACH 

1800 Cents $50.00 — Cents of 1861, 1864. 1865, 1869, 1870, 18S1, 1890, $20.00 
each — Half Cents S 250.00 — Large Copper Cents $2000,00 — Flying' Eagle Cents 
$ 20.00— Half Dimes $1 50,00— 20c Pieces $ T 00.00— 25c before 1 873, $300.00— 
\ 50c before 1879, $750.00 — Silver Dollars before 1874, $2500.00 — Trade 

: j Dollars $250,00 — Cold Dollars $1 000,00 — $2,50 Gold Pieces before 1876, 
7 $600.00— $3 Gold Pieces $1000.00 — $5 Gold Pieces before 1 888, S 5000.00 
— $10 Gold Pieces before 1908, $1 50,00 — Commemorative Half Dollars 
$0.00 — Commemorative Gold Coins $1 1 5,00, 

PAPER MORE V — Fractions) Cnrrcncr $S6 -00. Confederate Dills $15.00. 

1 iy Encased Fo*taa* &hirn sw 5 t i,0^ 

FOREIGN 003 R5-Cert*[il Cop por or Bilw Grim 1 1 5m GoH Coinfl 5 1 ML0G, etc. 

v . Didn't WaJt! S*nO Dime Today far Our Lama I lliutnlad LNt Bclone Ending Collu 

"S’ s 4 Addriil your Envelope tot 

^0 ROMANO'S COIN SHOP 

Dept. STS Springfield, Mass. 


ROMANO'S COIN SHOP, 

Springfield, Mass. 

Genii 


ennou! J Lcauia em?FIU litc yonr 

list tOF which I OhIm JOc m vmxh qu 

(FInm pjr fnt plainly. 


I]] il^tnLted 


CUT FILL OUT AND MAIL TODAY l 


Wlifw toritiftif to advertisers please ipicnJtflu Popular Merkimte* 
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"DOYS— 12 to 16- here's a big oppor- 

^ tunity for you? Get this nashy 
delude bicycle or your choice of 3(M) 
other prizes, including a movie 
machine. Bike cornea fully equipped, 
chromium-plated; baked-on enamel 
Built for speed and long war* 

Besides these prizes, you can cam 
MONEY. It's easy. Just deliver 
our fi ne magazines to people in your 
neighborhood. Need not interfere 
with school or play. Mail the coupon 
ami we*ll start you. Many boys earn 
a prize the very first day; perhaps 
you can, fool Act without delay. 

Mail This Coupon at Once 

Mr. Jim Thayer, Prp t, SSTT 

The Crowell PublifhLnf Co* 

Sprinifrtld, Ohio 

Pw JLrn: I hunt to tai-a MONl^Y und PRIZES by rlrLivfiriiifc 
ru a an sines in my nc (fitabdi hood . &lnrt me and send me n IVi sc llook . 


Name 

Addroaa__ 


CJty__.. 


B 



.UP 

run* 

Lai^r 


Hfepfi 


UCHNS Wqbdi Tr.^^ 


EVERY ELECTRICIAN 


In Mill t*un 4 In *d PEL'S HEW ELECTRIC LIORiRV. EU&IrhULv mtfrft ftl^pl* 
II- ARC Iln-liJ-dii*. 1»4» *#pk fur lit# m.i+vrt bp 4 ALL alaclrktf n- rhi>^. 

Ml^tPI. 4 laf ram. c il-zalallgns- Hn4*rirrhir> cadv; dit'ii. cm- 
I- 1 ■ M >.- 4 1 . #.F.*r*i— m milnlananiM □! wd ara alvc trlcxi. miLhmit ind 

tpDll*n44* FULLY COVERED. 

Ai| ,v*llxhl+- #r fj^ill llrml. BOOK -ft-- MO NT H a-irvina DuL» lhl» 

MEW MruPtial'^n Mi *uur ha-Aa l«r 6c m daj. You eh -atari nir lubacriplkia 
mrlO anp WlUJkftr WrU* T U DAT' 1u r aJacliid ¥ nl dir and, PR££ TAluL dI lar. 


THFO, AUDEL fi, Cff rp K W. 2Ird Si., Ntw VfrK City 

3JnU VlI. [. EJieIth L-il.rjrv ot. * Air*" Fr« iT*l Cr ft. K 1 wtH nmN * 1 ,5ft 

ho4k 


□ Lhrtwlw I ‘all 1 ir-l'ira iL. I 
UDIH t4VH4, f>Ju «M-U»L|...u 


rrqiHirt jau ek 
I fvui nLiitld. 


to B1 ft LI 



I J I L I 


I 


y.d.-In-.«„ - r . „ - ni 
□rcu|ja.l J- i-Zi. P ,. , „ 


i a 




MAKE MONEY NOW 

HtLtt yaur own p-roFlt*blii business repaSrlni fainitairt prnt, Van 
can repair pens quickly ard easily at finm*, VoM CAD Ch ana* leal 
l*i an the pen FnciEOf i^S- still "niikE a hi q h profit, nvefi on giiar- 
qn|f^4l Beni. IMHny’luulty puns ncflU mty ndjUFtlpy. FbF n wt Will 
leach ynu In rppnir all mak« ol pens arid iliai* you hijw tfr Arid 
>4ur CFU4t4H«ri. W'h can i up ply Hrty p4l~Ex i e i? 4 1 r J . Sund yaur dal In r 
tutlHy Ru Iho tOWPLETE' ‘‘Priman'i iMa n u p l ,p a n if bmlnen-bulJd. 
inp mRthsris, Mimey liack it npl udistlfd. 

CHlCflBQ FOUHTAIH PEN SERVICE h *' % L,*'; 


Be a High School 


Graduate 


TipTiur u i-'Dur 
IrsF. UPUH 

ttrti. Ell Kill 




iplrt 


Vou cud uumiilrL-d Lida t-j z u ] h] i L 1 1_--: L 

IIIeIl Btbao! Coom &t bfmis m 

UbHM |H>rrr.iL. Man;? j'mx^li In li uP 

p rnq fnr lt cul'.rin. ^CiiieuU JJ . tL 

pli:ir l ELwoldril . CT-.--JLI f«ir Kl. Si. 0Ut.|«U Llrdfedp 
2 r> i ^ |J I e> -itdywfp 1/ Frun bqlMl -nn. c^RiaruU 

< SchaaJ, Djit. Mi At 4>Mtl¥ P Cnjc^ga 







TROUBLES 


Indl 

">*■1 


Tfr ByniidriT-i. nf EpnaLlpil - ! 


Hit*. Dilrrr *P-lb. 

nap 


U>'nlm 


1 d bkv ^ 1 1 ^ r JNl ^STltKi ny | 

Jin c ■ nbiluhlir will mil rrl»W 


i wu 

3J rdk 


vphk, lirk iirltri!' >Ff wnn^pcfiJ bm ik *■ II' 3 r-rA 
Min## . p-EfJ-'ini > hTT Bit»l'«l i*** '-D help 3^-“ v-iaui 


E 


u£ 





LhIIIiV 

HDBER1 

1 Mrwp. B*b 

r HOLMES, 

d L'.tr Ig- 

J4 FsUir 1 

bids 

N Jifiiy i 

?lty. « 1- 


01 

i 

BOYS 

— < 

SIRLS 

CHEAT 
► SPORT 



THROW 
Your VOICE 


wi!h CLAXOPMONE imd^T 1^ 

. auk in St h«n4. 4a 



Lnra s l*vnK ,, _ . „ 

E4 FUN r<=nli34 Raddlaia,i 
Frkndi. cipaiiuiKina_ Iky* ad 



d. 

5 4 PA ~ -H«. 

CLAXO TRICK CO^ 


jrnur laojijp Jl -lava raj-Sr Iw U»« tT 

IrpE . IlurAi, rio. CIbedd h 

^IrirlkrMEl nj ficri^L Wrtt^ul 
tfkUi. E.iir. Mvie Blal M ^ 

T*1PM, JU iaa- Mk, X U< J 


Dept. 54, N«w Haven 



FJfcett ipriiinj? ?o j?Jc«ac fsierttion Popufar jlfeeftn-ntes 
























POPULAR MECHANICS ADVERTISING SECTION 










We Ruff What You Raise 


Good Profits — No Competition 

Kuril pair of Ll Nufc}iid Crisiut” breeders 
lay ]OfOUO eggs every year. ^ Jtb modern 

lip to 90% turn till o frogs* 

Wo pay you up to S5-G0 per dozen for 
"Nufontf Giants”. Think of the profit 

puS^Liliti«»! Competition lH unknown 

because ihe wild supply is diniininhiiig. 


originators of canned fmg legs* VO are developing 
the largest market for frogs in the worlds Our products 
are on sale in principal cities lb rmi about the country. 


AMERICAN FROG CANNING COMPANY 

Dept fe 13 3-D New Orleans, Louisiana 


Start In Your Backyard 

A email backyard pond 2flx25 feet with 
a Hi tic hank space is all you need to 
start. The pond 
is very 

little water is 

needed* Expand 

with the off- 
spring* 

Any kind of drinking 
water is suitable* 

Ranning water i* licit 

required* Flowers, 
lilies and plants 

inuke I }i f pond very 
Alttadive, 


IO.OD-U Eggi from Each Fair 


Any Climate Suitable 




A moJcE batbyiird frufi pftnd 


ARKET WAITING 


JVufond Giants " are u 

burdy breed of “Nyrlli 
A meri can” bull- frog s* 
Vo si can raise ill cm in 
ihc ftorlh or Soulh, even 

in Canada, 

Costs Little to Start 

A frog pond is easy lo 

make. There is niish- 

ing in buy except fence ! 
You even raise like food 

right in tin.: pond wiiti 
the frogs! IS'' hat other 
Livestock offers you tiuch 
utlvjintfl^cdf 


WRITE 


for our big* illustrated frog 
book. It exploimourmancy- 
making proposition ill detail. 


book 
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Li Mr hm ft iffitew i mxt iictaw Iibiw treaunr 

rHma. tornot Aung. Pnott tocioi Tuntii 

tomr ftou Eranri teirr &fflrar wmr 


Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 


Ttacorny nos lMaun! TIuy ErrOftthH ahead are ebinvei! with rigid ft- 
L"*iJLi:ii am! exueerjitJ^n, What, will yuii du t-e set tlic Jump an tIl-b 
■ nr bar Telia w? 

TbwiLMimdH nr men have used 


The Croft library of 
Practical Electricity 

Tlit- CcmTi Library ii e. (H-.inplM# drelrlrhl tducltnr, Tl in Cc^t HM nr, E!r«*“i |pf — «n 

JH X*ln tl *-birt - fIitt* #ipr — 441 ^urk pi i' L> irluitly H-^m. A \m * h .r,-.-d rr*B 

tww V-lLh th& Lind nf hnrij-hra.J' J j^ r waMtm Writ'll. ►> ihaL rhu 

IX-tlMi^T s»IL «* pI 1# ndrrilind it, yt4 Mb uv^jd, m ihumafh. Lhnr it ii It* diijy xuidn 
IP.D» hllhly Mid rLMijjs-aJ aiirtp:-- Hid r-hdnrtrt. Crolt LrUn j:« tka ll.inp-i 
ynM HMj fcllnw hfeiuJ muLuia, p&'nlrmi, i-rin^-l HW r. TummuEnEuri, ErnniticKn, 
f irr . " ival -h:. n r .1-. ill ■] rjImLii-n iyi>l ■ m.b — 1 =-|. -.| n,i> lii:i> i v id n- ry 1y|-— 

va-ioy El-t Iiibt .i.nd PO"<-r— WJniif ol £i.iph-rd huU.-Sim# — UDd^r^-Efitl-i 1 -PdJ 

r*nu*"rTWB-l*— Ht'iriilli^rluEi So IEh avny phw — 1 1 * nrt *4 JlnCTuVrd. mrllii-di t 4 ItfliE- 
IHE — iJimpi P|id L-VUip 1 1 ■_■ 1 1 , tLc.^-hiw L-g fa m fi 3 Snl 4 .tr>! jjb, l>I Jn.i |J:.[ iL, L-a 

nuHi^n. 


No money down ~ easy payments 

rilL In, ind mail th# * r.iirmn Mllclird ami m vt||| «end VUU ilif^bllhS Or I ■■r^:Ti-n VuJ- 
!:■?■ If n dijrc FV-p El+inlhiLfcin . Vi'n Lit* 


U ^ 

Ef twe dpc-i-^f 1 -a Ih? I-k-ICp. irnd 

IlM 0 nr.'tiLh. bond 1 hr- rriii[.ii|| 


«pnd ywi (lit MJl LM ftrl 8 bT liirn Vid- 
pq «■ fc *"^ ■!! 1 lH*-y£iU Mi mii ft » ■-■b 4 ici a .in . 
rndt]_ 5 J>io t+n OJjri ntiil L Ii ■■ Mlmri B 1 LIie> HIM erf 
S 11 L ‘e 7 yd m tit* txdkp far ynurpd [ m 



| FREE EXAMINATION COUPON \ 


SfliJ Iik f r L 
J T tiCMlrcturv' 
ILH.Hl im paid 

prompt Bib Ip mu 


n Fruhir AddrtH . . . . 
ill Cil ,y rind Pi stir , , , 

| i i a i a i . . . 

|_ HflfW sif Oumptny 




Civil 


Right 

NOW 


Learn— Quick 

Reference 

Way 


Cyclopedia of 
Civil 

Engineering 

7 gre.it val>uniei F 

2 1 BOO pi-eri- 
l.tiUU J 1 1 us tratd a n i. 
New rt^FKid u ii I tl on 
by twelve of A rsnur-^ 
dent’s gre.H^it tngl- 

nEEFS. 

Luriudrs: ^inrajlri. 
brldiiea, r!Liirnn,d^ , 
jfrrun-tures, anu- 

■i i. l I i*j I ji I'i'-j iji! 

wat*f Kiqpply , road 

nil | 111 | nir r etc-. 


with 

these 

books 


he hftjHj Then hofika nrt c j u i p I r: i-- 
■"TrLIfii M* -ill s l-us s-np liiid^nl j-d | 
■ n* r-D OUT FEeEE ^KphubLldcKS nlir 
C^UT-Hl WilliuuL yliliCK'flHu.. 

Aiuerloan Technical ! 

□ep Rt^naui st 

Aimer Iran Tuclank ft! Sucdet j 

Brmxnt at &ftill St. r D op I, G4 1 0 

I -"ot I* tiittina thfl Cl VEL EliQ 
CyrlnpMLte Tur LU iiyn t'REE. [ vJ 

rt V =^ hl,t t (»!• 
^ ■ “if f'lUCnt* iT J mLiirn 

I I vlflh fc^p ibBrn 1 ml| ^-rid. l 

lu uiyt, i hi* - (] n snnch iiiif I pt"rc i r 

F*kl. Bead ItL-MC r:.J|r 4 


Span lx h GfaJ n FI o K 

I b-le Covers Gakd 

Stiknuped 


Shipped 

Free ! M 


C Is i ■ n Q-n 


\iiia 


AdOiu 

■U'Il-tA Jrli^r 
now and nJVij-je 
mm* dJ T*ftrtT\M.'j 



W^th VTI FHsy plry- 

itlE (’iiel'i Ii:lii:J in.- 

BtromOht, J'HHE L* JL EL ImS 

road y far l*ind Or ar- 
che&trl* in 4 fi 

W-DCk-m A HLLfc 1 ^ iTJful 

to pnpiilnrity if j-erti 

Ftart on a Conn 4 
Choice of the waif Jet's 

trzviLt lm; t iLrt:K-t!i . .M atr - 

mlilrsent tGEie. Many 
cxclpilve features — 
they co&tne more. 

A&k to see the marvel- 
ous now models puw hc.inff 
displayed by Coan d^ler^k 

“ ■ K. I 


■ ■ 






Eh-tca^n 


WRITE FOR THIS 
NEW FREE BOOK 

llama trml , E’.inj' ■pn.ymi?'Titn, Writa 
im lor free bauk -un whichever Eti-^ 
h? rirmant Lnlpre^tn zru:-.: t . .4 n n - 

tlan i rLEETurrti.iait, 

C. G- COHN, LTD- 431 CONN DLafi. 

ELhHAMT. LNP. 

CONN 

J N £ Y A U M L N T 5 


BE A CARTOONIST 


At HOME IM YOUR SPARE TIME 
urij'.-E' ^upor\l;iiMn of NORMAN 

he ARHE1, eri-fllOf (rf the funiOLm taniia 
ntriu "DAN DUNN t SECRET OPER- 
ATIVE 4fi, p,i npcwnriEiE Sn th-c big HC1M*- 

mes. ijiicccHd — liiniL — real HluUcy may 
y-aurg wJilP yftu Jt-jum the csiny Bfmpla 
mathada and eeereis Wlhcb nmlie Lire 
MARSH rprto^ni MUCMtHfiEl- Skml panbr for 
fr-uedeLviaEe uE Um i^CirwOuLLl cnUme- j'CkS.ivI 
MARSH CARTOON SOIOOL, 
rjflLiy Kewj Etido,^ 4 - 1 , ChJfuiitoi HI. 



MUSIC LESSONS 


IN 

YOUfi 


HOME 





l r oif es» jf=i'u y miTzicirkeittij 

Write today for Ollt FREE IFOQKLET ANO DEM O NST RATION 
LESSON. It tnilM lusw to learn l O y]yi ! I^unu. OrsiLia, \'loLiiL, MOrt- 
dalLD P <.;u[tf\r, Baaw h ttt, Bacinneib or BdvBJiued ntlyerm. Yaia p:iy 
1 1 e- v-=>ii lE iirn. ^VYwrant, FssyteNrtflL '1 1 luueiindji nr k\ tL^i icd stlltl-Cn ts. 

a. Meric an s c hoo l of m u &i c $t. b+sp cbnbaii in. chi tied 


Government Jobs 

eXAMINATFONS SDOhl 

COLUMBIAN OORRtSPONDlEKCE. COLLEGE, 

WASHINGTON, IL 0, 





PENNY EACH!! 

Bi.fcuiiny Wiiifan Shn. I^im, Tno-n* 
tvirn m Am Hitt. E-jb*it Q-id|i 1 t. 6 I'm* 
C i«ia.r.iii-i— J Nnr u:y\+f Trf hv^Ddmu 
Lhm.a.r -1 Fit Fy-illcii. kkkllv jiviAicil. 
Urr.'rd Tlr, it** QWvi. Flie.il Aim N'* 
-ml ii- .rLii.fi pJi|ij[|.iTwn: . Hurry" 

ftirit&itJiffDf Sa, ?M J Hililf d. Chitlni. lit 


toritinff to odvertiscr/t please JHcftfion f'fijitlJ'flr JlccJtanlcs 
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DIESEL 

SCHOOLS 


I OOK into the FUTURE 1 
_/ Do you want to OO 
THINGS and BE SOME. 
BODY— become a success? 
Or are you satisfied with 
your present position in 


Npf York School! 

3 1^26 Quhiu BlvJ 


HFMPHtLL DIHSflt TRAINING wiU 

cpLalify you for fuccejf in the DIESEL 

industry. Greatest assemblages of 
DIESEL Engines for instruction pur- 
poses in the world- *7 great DIESEL 
Schools located at con Vebie 
in the United State# and Cad 
Day and Night Residential 
and A tnost successful Hoc 
Course with Later SI 

MAIL COUPON 0£LOW 


Ambitious men are turning 

to DIESELS— America’s fiistest- 
g rowing industry, DIESEL 
power now b^injg used qn land, 
on the sea ana in the air; In 
Transportation^ Agriculture, 
Mining* Power Generation and 
fqr every power need* DlLSIiL 

Installation, operation, main- 
tenance add Sales offer great 

opportunities for trained men* 

START now to learn DIESELSI 
Be a part of this great move- 

ment ch^t is de&tmed to sup- 
ply the world w ith efficient, 
economical p<iw YOU CAN 
GET SOME PLACE in DIESELS 
—with the proper training £ 


Chica-au Schoali 
20X4 Larnibue Street 


the rcuij He a asircc^fu | e£M*T k die DIESEL 

tikiirfr ^.CAUTION- We op« fate Sctimli pady 

ia Lbe otJEi and at the adclp t j?t( thowa here. 

SEND FOR FREE COPT OF j- 

JjI DIESEL NEWS* I 

HEMPHILL "DIESEL NEWS 11 — first ] 
with the Latest; DIESE L mlarrn-rition. In- k- 
(■fteatihjj reading- — profuseJv iUuafrMtFtf, I 
K(i , |pi yuu busied on DIESEL dr-vclcp-- "t- 
iin >71 its-., Wrin mt viiii iny HEMP HULL 

Ekhocl for FREE cop y. 


I os An d ff I® i School i 

21 - 0 Siin Fe-rtLanolu ft t \ 


Seattle Selieari 
501 W**dake Nor 


Alia 

Schnnlsflt 

1363 

Oronvilla 

Slrect 

Vo nee if *t cr 
S. C 




.Detroit $eh&dlj 
2141 W- La fa yell: r BEvd. 


M-emph-is 5 chan Is 
42 1 W. MunrC'C A vc 


COUPON TODAY 


. 


IVken writing io advertiser# jilrait# mewSfott fnputar Mechanics 
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"Let's Go Back” 

for one, am in favor of George L* 

Mann’s idea of keeping the index on one 

page. When the 
magazine first 
changed its meth- 
od of printing the 
index, I had a time 
finding it among 
the ads. Why not 
go back to the old. 
Popular Mechan- 
ics custom of 
printing the whole 

article id one part 
of the magazine, 
instead of contin- 
uing it on some 
other page in a 
different part of 

the magazine? I take the staples from the 
magazine, remove the advertising and then 
hammer back the staples. But with the 
present method of printing, I have to keep 
the ads which take a lot of space." — Birger 

N * Swanson^ East Providence, R. I. 

Lo uj-Cost Kayak 




"Enclosed is a photo of a kayak I built 
from your plans- I changed the design a 
little to suit the materials and tools I had. 
The cash outlay was $4.98." — Fred Schultz, 

Chicago, III. 

Gas Motor Models 

"We want to let you know how we take 
an interest in your model article The 


boatmen request that Popular Mechanics 
consider publishing construction plans of a 
model gas motor. This would help men 
who want to start this hobby and Popu- 
lar Mechanics is the magazine to publish 
them ,” — Members 0 / N+ Y. Society of Mod- 
el Engineers. 


“Economy Three” Weil Named 



BhJI 

r 

iflr * 


HW. * 1 



_ 


"'Justly entitled to its name, the "Econ- 
omy Three 1 receiver that I built from Pop- 
ular Mechanics Magazine, was inexpensive 
and out -performs many four-tube midget 
sets.”— Charles E, Leber, York, Fenna. 


A Pr&e 

"I am enclosing 
a picture of one of 
my airplane mod- 
els which won first 
prize at the state 
fair. It is a mono- 
coupe with a wing- 
spread of nineteen inches,”— Richard 
Campbell, Nashville, Term. 

Wants More Photography 

“Please devote a page or two regularly 
to photography. A lot of us want more in- 

{Continued to pagt 62 A> 


Winner 
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USERS REPORT 

ro 1 T MILES MOF 


Control 


"■Tin in tnlrmfitlnnid CfucV: r-n 4 
rtd B>t IC 3^5 si (Its. 

It HHTfd 19 u'ei I lcai u[ ifft-i.."— J ui'ili 

Q**\*lt, iV P Yi 

'^Qa mF Y-$ Ffchl. It WQf** mirBderi, 
Ha nddrd. powwi •ecfrlHfB.g lea *ed top 

hi:-»<1 till j wiE cl inf. Tli»- rcntillA n r t 

h 11 ft-' ' — JfcljjA JfSfli. 

i- J V*rj ulrtil la *47, til* Sn^k showed 
dh Inor^aM nf 5 mil™ cER-re per enL> 
too.”— -A, Y, Gffl-ur, WpjAIpcH0S. 

"Oa enj rirmfriltll, I ahtALoedl nti fcT- 
trise* or 23 mPea pot rP- Ll ^ B - * n ^ 
cren^ 0[ 7 BiiErn- Th.1* wt*m * 




The VACU-MAT1C 


AX LAST ! AuUfQOtlve ougineerH h-ave 
^ctirtSilLL'd iluwn The harrier* to perfected ttHEt- 
hujiltnnl The new VACP4UT1C ikrivta! the secret 
of greiit-et power! With almost maudcol acllnn, this 
anuixlnp Invent Inn Itistnntly puts new life and prp 
|ei any yiudih It adds ui lienee to every K- « l tnti of 
£1**01 In i* „ , , produces- split -second pEck-UP, uensttLve 
accelerator rwponK r quicker aUrting,, greater 
sihviI lain] asiMKrther run ulu,?. 


Nothing Like If! 


Betf-nTHPfa l lf'^J r Linr wheel brakes — Itnee n il I s>n — - 
Etrrftm-llJiUiK * , ■ find avvr VAGtf-MASTCOl The 
KuatloDHl maui'F-Fjivinp' Luveniion S IVlih it, en- 
gineers Lmve mhieved a practical inrun* nf hal- 
nncUi£ pilr find gasoline automatically for all n;pefiia. 

Vacu-matLc la tSi^rrml! It operates en Ih® 

an per duiLnvr pi Uurtple Ly mif Quint Lcnlly mldSng n 
clmrjie of extra tuyjren, dMl^n fret ITolo the 
OQloe (dr, Into the henrt of the fiaa luisture. It Es 
entirely ALTQJIATlQ and ziLEowh the motor to 
lL hrcfilbr ,p n I Ehe oonwt rlmr. typtfilllE? and cSotfLnjs 

nQtWDtlcullj ns required. No Idling f roubles— no 
ra.rburetor adjaeL'nonZg nereFSJiry. It La so Hlaiple 
It will amn** you— an prnellcA] It Will £^ve you 
npiny tinliura nu gas CoSttr 


Guaranteed 
Gas Savings 

VaCILMaTIO proves, Itself an 
every cur, It Lg guaranteed t® 
give worthwIiLEe gas savings, 
quicker pld£-U|h ipd TW>ro power 
or It coaia you nothing. Ton can 
Jpatantly tell, the di fTcp. , :i i?e Id 
added power ami motor pi;rforoi- 
amx 1 — you quickly notice the 
cash aavings oa gasoline. 

Fits All Cars 


VACU-MATIO Is MMtmettd nf 
ds putk e^euLLiled and fused 
Into one nnlt, ttRH tly adjusted 
and acaJfd of the /irctorU 1 , Noth- 
ing io remiLatc. Any motorist ean 
atiach VAClf-JUTIC In ten min* 
lltra. Oo<* in, Its only mnltulcr 
la the au rjp? of instftnt power and 
Hpnd It jglvea to the uiotor and 
flu* livings It bfTordi J'our 
pocket book. 

Free Details 

Yrni o'iVe 1 e lo ynntw?3f lo know 
al l abou t I his resnnrkable diacov-' 
s>rj, Midi the coupoh hcltiw fc 

idnrt savin ir e*i^ wllh VACU- 
HIATIC nnd ePjny a uew rlri^dns: 
thrill E Tbet-e's no rblljpUinn-^o 
£0t (lie facts now I Writ* today t 


' Agents trod 

Salesman 

TACH' -ll ATIC affoi-s n 
flilemllil oppori unity for 
unufrunt ¥fll^s nnd prollts- 
Evt-ry -cor. truck, tractor 
ai nl motorcycle owner a 
proRpoct. yalqable terri- 
tories nm tieinjs nsKlgned, 
Chert flud mtiLJ eaui^h,, 


I 

I 

I 

I 

I 

i 


_ _ -FREE offer coupon— — — 

f]IE TiCL' UATIC con past 

TIIIT- IS" W. Suit Si., PTlMWitiiiB, Wl*. 

: PlMBf •coil mf hill miflTulBTi tuBCBrpLiic 
rfcr Vbcu ciiiUc n □ -I Hjei*Si« Hf JUUI I'rrt OT*t- TH« «l 
cuare^ do t* Pug -.'L I .ifp I ■.■ u: v la IPf w *■ T ■ 




Wauwatosa, Wis. ■ 


CLtf $lill.i....in 

□ Check a*Pe It mtErpHed 10 IeILLur- prOP0"E»ffn- 


I 

i 

1 

I 

i 

I 

J 


tl^Jj i'ii trnfzNfpT to u tU rrtixtrrg pfo nse pi rMifoiz- 



<■1 jz rr-A 
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BOOKS 


including DI E SE L engines 


.luht the rniLDfifi RnrS ^e r fl jmuI 
you. a xut dF tlip-.se Tuinmjcubl^ Aiilrv 
Wik*. pm ciJT tb? t'P* 1 ^. WliHber 
S' i j are a median ic ,-.j hrl|i*i% i-s- 

JX'Tl ClT J il I L t D DWniT l>T 



M 





A Better Job 


G Bie Volumes 
NEW Edition 

2kig jjRjjpflr khi C l irnia- 
IriCiLTns, wiring di-il- 
Ifftmp, c, . Infituriinn: Sla- 
I el r- Kn z i aaa t Avblien 


FOR EXAMINATION 

drink - ,. IF yon'rr EnCtrcsI-rd 5n hjunriiin jJL 

nkrormltfl? ittwEifiniw. turn caEu id- 

vintAR^ sfrls FTHS OFFKftr 

- — In t tl f RljJ LCUk 
a It t 0 inatlT — 

JUtiOEIi i*AY — a diaivro to do Intis tnuuni 1 ** 

Fur i'cinrn-lj un-.L pet d jliaru tiF Ihu huR% iin'llk 
ii r* ffildni lor am 1 man wlm iri*n to ken- 
t>r iT'L i‘ bfimsdf, Li'.im iu 1 fi r u f i □ 1 1,- ■■ x i e i it wish 
llvn£ wQJldtT tNlOll.H ■ HOW WAV — W'lllWEll 
:-.lijilLlrjtf fir TTiLTL+irl kIilr. SLsii |:1>* uu> ilit: 

JIFFY INDEX In luflk, up ilia uiiwvi (0 any 

Auto iiJoTilftrsL 




nzi ni 

Dies 


MtitfrM-, UlESE-l EAtli1*Li 

etc. Dp Luxe eJSilnn.jjDld- 

f.tam|H:d JlH Tiuji-i HilnJllLf L 


Km.1 Nfl W and wr will 

LtkTlhle lta» luinOUS iKWlS 

"“jt u tn m ii : ii I o Service Sh Dip M an AiExnt nt rr 

tuiIji iii l-j l i ■ jiuLiiy of extra gobl An 
junazlrw Vltlli umi h n»?mr ninfcEr, 


AMERICAN TECHNICAL MCIETY 

brexel Ay*, & 5BIA St.. Dept. A-4J3, Chicapn, III. 

I WLid tfN En IF! tb* iff* AhfcIiub# fflfetlfni nf ]pnr ATJTO BGffKS. I vlU pay 
lhia fa v pr riLi dalirnry -cburcina A hip* h»it Jr I flhww icy I may rclin them rainr-i 
■pnlWrL. If afL#r JOdiy n um I jjnrlrt Vf-P 8 hr a. I will »rnd mu El 1 and pur 5 M bmUnrr 
At i ha nta i.E S3 n. mncilli, ualll tHJD Ls pwd- PfcifcM Inrludc fm ln.^h A-tlenvbJr 
JWsraiw 0hnp htanatimncELir la pw JHnff atsoTE. Srad vnj lAlnL «df|jQia. 


Ni 


■ i rs p r ■ f ■ ■ r 


■ ■ ■ a bi 1 


.LI I I ■ r I MPN 11 FI 1 6 ! 




■ ■ ■ U ■ 111 


J g | ^ p g 1 ■ g ■ ■ p ■ 

JUtarl hLErf 

«rr« fcu«lrp*P nan 


. i. . l i i i i i i i n ■ b i m i r m ■ r ! ■ * ■ s ■ ■ ■ - ^ s ■ - - - ■ i - - ■ ■ 

Fia. rwruiu.ltfi. apd ulitpI anil 1 ‘idiJrrPi vf vid|Au>xc i ml Ei kui 
lilnfiEEi 


The MACHINISTS’ Home-Study 

Course helps men get ahead 

A mhn ciift £0 juflt- far in. mnrhiinf b5iop work wit^ him 

■ffvery-day ^iperien^a to airt him. HMO »Kn- get idieauJ 

ii re tin** who equip tbotnawlvct? with kmwkdtA — whn pm pa re 
In take nd^nritime nf tJie tarretkf*. Many hare bo wLt!h 

EhCBO prnjfitinuj bnuka^ you 0JIE1 too. 

AMERICAN MACHINISTS 1 LIBRARY 

fi vq-Eutti ec— 2.WCI 2^500 lllufl-tra Ilona 

{A C^mbin^d Cftwrff *m d re/efefl« tibwary} 

TlalrtULraiy of ma^^lnc ahop pranftre wrui wflufin fiir ikTaMUsal: mvn* 

It filvfii y\M the ti«t msihoda fdjr every Iclnf! Of maMhtnfi rrlusp n-DrJt. 
Il emlalns in.irliliH! toultr uiifl tlirif opecuLion, tool work, (tear? nnri 

(CrlncfljBf, JIC 6 find rtxttlPflB, nnc.ijm{itJK MTirir ranchljira.. tOOlB r 

punnhew. dti^. eto. Plainly wrlLten — completely kllu?txatet1 — thfi ihnat 

ilnij of help tOI-hcmjifihlnotfhfip mrin ^ha-waiLtn to udvaEot: klDHSelf., 


Ff<e 


T 

R 

t 

A 

L 


ho money down 



jFBff EXAMINATION COUPQNf 


| McGRAW-HILL COOK CO, Inc, UA W.4Snd Si., NEW ITODK 

I H*ih 1 Pad r-rr 10 ^ frrt F^miiid^-n Lho AMFTL1CAM MACItlMTHTB’ 1 Ll- 
| HhAHf. JT iAtlpra^MT [ Mil i-ml tI Ji-ll in dnjn and H =r.n* Lh ualD ih# 
■ ap#^U| jair* n( >1? -W la c**d. If dm? Mnld. ] will rtf urn Elc iHrjkr pL«4fdhl. 
| IT# miLinp pr-om^t ihl3>HS^ wt\*g pI---Ix.It iaJ AIL in *il llan.]- 

i 
i 
i 




r i i 


>i ■ i 


JVilfrp!_ j a j _ . 4 j . . .. - j. - , « - - , .. - . . . - . . 


■ ■ B B I !■ P 


r i i ■ i ii 


i i i nil 


OQ^Ir dllif j II I I L L N I L I I d B L I d 


.1 » . . d . H - . 
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ii i i r ii i l 


i fi In a d i L I d d L ■ 
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i 
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i 
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Walt Disney 

WANTS ARTISTS 

Walt Disney^ creator of 
Mickey Mouse and Silly 
Symphonies offers excep- 
tional opportunities to 
Qiind m»fe artists, Write 
for particulars, giving age 
and occupation. A 

Dept, Fr 



.pply 


Walt Disney Productions , Ltd 

271 0 H-ypcrif>n Ave. Hnllyw!wd| CaliL 

ScnJ Tad iflmplrsl 


PHOTO-ENGRAVING 


LEARN IT 
AT HOME 



tl « SE-3+ 1*1 P- *-- 

EfinC pkV^fd: 

+l»+ B T.v 10 in- lT- 

■efh r ■ Hh37. 


We Furnish [ill exiuLpmrTLL anil m.'itprialx 

ibcludlJw Inn EiMnLu-t'iiHravM-n fAmvri*. CxXlipIv^ 
wltli lamiKi. Nn;: nncL Hrnr^cj. tYliun yenu liuvr Nn- 
telaed Mke tiourtH! you ^Lubil^in n gen-id par tr 'K 

I- r 1 ■ I : 1 • 1 ■ 1 1 -: 3 1 1 1 1 L hiL'- lucux Wl tlk Tilt ^Ulum^KI ruriilbhe*! 

tir wi -rk. far eilhrrn Jit a biL F siiliiiy. rLiali>TJ]iRiiivku(; 

QlTflt eri ilCT OppCrH imhk* t#d*F IM* Ind-'-rrT . £r«fy 

L ■ ■3*-lh(UilwL«i’d E^ t’A'r Mp^lj.n^iWM^niri.wlfc.yih^Df-e- 

•'m ctwc-lijfou IvNPa m#Mv -while- l«rniaw. v.'ia!* t.KJipr 

It* >>ur iBLiikPcvd ■•■rii.ictf whk'>> '* t ' a *ti e-yfilprufct 

I‘fzh ■■ -x ruEV-U. Y^>M Will liJvl hi -H.iiM.1 k. * n -F l> ■ 

*Mf0im 0 r nata-tagn PeatiAV. ^u-nr^MA. 


_ 


TEA AND COFFEE ROUTES 

PAYING UP TO $60°° A WEEK 

iSlMMt] ct mpuTijr TiTyeL" itvd nwn IL viito 
«0 nifc-le Tcl-ifnr «■ kml Iw,?^. So i m - 
pef^+r . C r- 1=*. +-J. OWrrHl*HC>n uUe cWblU.1. I W-i»H 

>■ r- rvr(ii|ii.! |i,4 V64 bnnd nw Fu*d Uf H 
F 11 —H -. Hij|i| ne«M i,,u I'wlcrii d. TmC T'« 
N0> ■.■T'lie->ri"n. .Ar< 

«*#Pt MNli. 1632 


hJkt. 


r (;incmulLl}j 



Joke To Be Deaf 

-^very d#af pcrsofi knows that— 

Mr W^y- ntfkjiihlm jr-lf Oiiae ban vp*trh tickrifLer 
B- Ami fOf twentf-ftM* yfartl, With Ills Artl- 
I tap ['! riGin? . Hl- wone EJiucn day ami nitfbt. 
jThcsr HLuupC^J His l^sdi 
ri<.ii*rn. Tbtrnrc inriHible 
a n d c 1 mu f^ft*h I r , now i rr n 
eir Imtturtnti . Write fer 

TRUE STORY. Also 

/ W Xxfvk letfifi Ilwfi.f«fcM r A n I'l'i.-diiJ Bar 0tHi.« 

. § THE WAY COMPANY 

\W 7 ;-y lic-Tmirui nidr. 




i'or atffl*™ FroD(a ana OJTIm Windows. Anyone nan put 
tlii'in i,< cj. l r Tw: HJLLupIdH. ZJtHEf.1 OCTef tu g^Detal agBntB. 

METALLIC LETTER CD., 43H N- Claris St., Chicago 



A 


lulM the 1-mart Barque, California 
AfiC'iiratn, detailed IjIUb prlnta <h[ iljb liaiiil- 

Bdine si mi barque. Complete fits I n-ir^ and 

nuLliin Hila PrrT ■ m I M'lhli r llfd C'liiFT pii|HilnP 
msr^l® iaoJndmi fj£T^i[n of thn Ami- Brad tbc Fuf 
illurlnCacL ra 1 jJ-: k . 

A J. rnhn. IW2-I Efcvri Art. Rtfll Oik. Hkk. 


NEW SCIENTIFIC WONDER 



1 f*T 

25c 

RrtVt BkC flirt. Y. ip fci.i-wnriv fc-ei 

W I h 9 L | i|u I . . AM- , ifijr 

. V+t. ilc-nri in Fkth FlflJvK F'Ae*( 
wkhoUE m-rM. “TfnWtt IWi '■■i.™ 1 

MARVEL W 1 FOXO t D* P 1 . SO 


FTAdE TiJlc. pttdirr# *1mi, uXn -pkt 

Hill *Hh 3 H-r. 

HEW HAVEN, CONN 


WJi eft writing try advmi ft phi i&c mention Papular lc$ 
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GO PLACES \uritka 


Popularity * + pleasure „ . f wno . „ f ortu no . . 
mil mpy be yours when yoajplfly n- sww t- 
toned BdtP&M S el-Top hone. ffljy playing. 
qualities and cidttiLve Eyeaeher f cat urea 
save you. quick tniwtenr. PUy tunes the 
first -week . .make new friends* . {Jo pJaCM 
with a Btiest/iOfl 

FREf TRIAL; EdsyPiyvnwfioDflai- 

pph^nc, trurotHtt, trombone* clari net — any 
ina tninrent lor band nr or^heetFiL Wfjle 
now for free Uurachcr Book™ 
vuentLen instrument which in- F fif || £ 

tergal a ye LI. SOTO A /HUE 

puESCHER I4il itrtTiuuprr ci a * 

■»W tv^r i EHWL <■*■■■ 




P!f.’A i Ii'oei:-- il Acitmnnlhiio iiinl lineup It m 3 In Bets Eor A nv&*? I Puli, 
|-'im ipi.'nu ilIjlI Siitrls Aim-Fh'iiii H^repllori, Beaut K mI Worid Muster 
II- ».:ir r . «- ■ II--- Cu^jiritn-tf ftirtlqn rc c# pti an . CUulunu 

inai'lo wltli H-xi-hiHlvt all miftlml wulsniE eahLoet,. aero plane dLa. 1 * 
twin muiciInjitlLSfi, dynamic Hpeiker an-i automflUc Tolurac contra I- 

f’rlvtn ,iU|iy iiij- mMy ]■' REE with pbr 11 eW At-lttu.EJujLU .1 UBlQUA 

PUNCH SAMM CAS 1 D I 1 1 .AN. Tlsl:- is the opportuDity ot the 

j'-Ui — 1 -ir.l n Eft U» Mir- '< foe f "i-ir. K"T MbhA tor nwrtf j, Ilir™, 

i-fflm. rWrMfJ - . fed*-. i.- 1 -iLi BE .lu-MUlM h 1 KMf 1 * th« minibyi um Ffiu RCA. 
AICENSEH RAEirOft. _ 

CArt Il« farflUh flidlEf far Ratttiy Uit. 

WRITE. TdDAV F OR OUR HEW STARTING OFFERS 

FfcarL f.L unn Lii.f iznarf' wfeh vur un lq.ua ii.lca |ilU, Witt# !«' EuU InftfllRl'Io'h 
law rwq .-it gprara mkf «■ off tbw i4anj. 

DELUXE (MFC. CO*, Pi|fr MMH W, <i<h« »U tlinw, Ilf. 




T&di^ 


OAf£" M/AfVTF 

For quick relief irom the itching of ec^pma s blotches, 

lUEiinics, athlete’^ foot, rushes and other skin erupt lone, 

~ " la* cooling, Rnt.L5eptiQ + liquid D. D* I>. 

PiiESC'MPTioN. Ita Keaitle oils soothe the irritated 
kLzitu Clear* pMfi ll i B and ut&in lew— priest fust. £tops 
t lie most intense itching inBlamtiy* A trial bet Me, 
at drug starts* proves it—or money back. Ask lor 


D 






CASH 


for TOM *W*y h In 
th« jfiir raisins RQYAL 
tin by birds. OMera walling 
fur hvndrtfl-i af tti aur- 
■■nda. Easy to ralic- You e« your rafiTWF 
for them when only 2$ day* aid, PartLduJara 
and pUsioia boot for 3 -tt- C. s* stamp, 

write PR CO KARAN If. SH Homrtl Sid, 

M?ln>s*. Ho^r any haM.- 


RAISE RABBITS FOR US 



tton m Fir 


V«F PftV THU U* TO 1S.OD EACH i Pvt TOO 

IN TOWC-W WITH MRMH.tfa EVKHVWHili- 

HJlfetraltid Y-K-h nod mix. .B , dau 

HAMIT FAflPICR anil mnnthlf l&ufcH *«l|-lhi_ilWi«an|C 

hA * r* >■' b^lffni ici Tin- ^.rti 'tl ArnAr-fB- *h* tllP 
1 1 .i r aj| f^hhiLi iil?iiE«J Ebcm. All t*I lDf«n-fl AdUrK^ 
| E.NT t H h-HIF&E CO-, n RAglq «fe,. H & l.n*a PBP*. PMh 



Best Poultry Paper 6 ISSUES 


IIl-Ep 3i I'TtR"--- Puilll IT I'nilh ?. atniima. 

■ ■ rri'.l-i I- i :■: jnriEl I'T I U tvnti f.»" Ci lillillUlI 

tTlQf, Aefnls wnailnL Amtlisan Paul try iOurntt 
5 32 fiD. CUrb StrctE Chwuyu. Illindlt 



Make Money at Home/ 


CHQ# HHmillOOHS I el Jrgur nrtfbH. 

□orr pnewew. Blffcr, bettutf. q ulcfeer cm 


I-JOl'T’K-fT 

More 


Blnmr, Mtiur. quiCLHarcmpes 
ucionty fuf 5 “puT Lnimiia tm drrunl, w'o huy 
M lUhrODEna. Mi Mb Tit r-» Bh^. 

American Mu&hroorn InftiJtlrtcS L|| 4 PerI. 5M p Tfimnto, 0 ril. 


Tl 

& 


a >i n k 


IFjAfLWAV 



START 

$1260 to $2100 YEAR 


Men 


Women 


Common Education Usually Sufficient 

Influence Not Needed 

New 10 Hour W**Ji me^itl many Rental Vaundti 

Tho >'n ;i!a| Ih-pnriDL^iLt recently Wfiit un a 44) hour wtxk 4trom -14 
hourM). Tbh bi uii^ectfri to mean many Festal appoint mmtH diir- 
Lqr USE. 

HsIN 
paid on 
Thrlr 


■II way PiiiMtal Clerks pet SS.WSD this flmS year, on mqIm, brlnp 

IH^t find flftnenth nf month- iST&.tT ench 


piLy Ll quIakLy LuU h a-i-i] tv §2J GO, ChLel L'lerKr- g^C 



d 


$ Dmyt On -J Dflys Oit— Full Pay 

RaLEwny E K ont[d CLcfIch on lun^ nini, iL«uaELy work 3 dayH ami Nav* 1 
d-a^ Hi.tr duly or In ibc :-■ a u 1 1’ iwo port Loo During: Xh\m 


iLuiy uf In ibo fJLoa-G iwoportLoo During 
ttuulr pay continue ju».t thriu^h ib^y frure wortliH. ' 
on u iwi:i!i will'll un biihLtiLVa.. Wben tbC>' gr^NW <iLi!, Ibry 
VlUlfLHMUD. 


ott duty 
Tbty travL'l 
nn tln^E 



City Mall CarriM, Post Office Clarita 

FoHt Offlre ifEuribi nud CarrL^ra jfut Sl r 7i)D the flrnt 
jH-nr Hhtl ruKUbr and H.i.ltOOi^HnuLLy Lijnrrane sijjn 


a year to s^jiiq with. »lh£I& 1 tiLcrea^L 1 tu SlE. 300 lur 
Cferlta. 4D hour week 1.from 44) mean* 


baadreda apiwl atmunt* 

Custorm I n*pcct-cr 

HiiEfiry $2,LCN> to »L art. Men 2'S to AS. WufK. 
pniLniM:tif4 H-Ltli BOWLLalnf tl44LEil#r■l , nniJ Fjinpclmn- 

4iLde cnfrrlnH the cinuntry ItuDL IurelFa tkLfbj Cu-Vuf- 

SiAg baiitH, c.Mliid r rond£. aut^ntobLk^, etc. 

Let US Show You How 

llOiprrlrncr l.$ UGualky unnccDSAaTy aud political 
LnflneiuCG La not pcmiltCOd, Lrfi vs you bon 1 
tu LSel a aovcmment lub- 

G«t Free List vt PdSitrovif 

FiiE out the folLowInii pou|M>Ei_ Tfiar lE HrCf isud 
Eflfl-ll Jt tHNrfay 1 Llh w r ST H»hCB. 

TIiIh Java^Ernenf may re«u1t 1o ynnr koleiuk a 
tiLff-pald ^H>yarramtjnt jH>b. 

iiuuiKLIN INSTITUTE. Dept. H133, Rcchcutcr^ N. Y. 

ruuli to me cntlT^ly Roe ul ehanzL' 411 a lull dcwriptlnn of U- S, 
Government JuIki: (Jj Free copy oe uLiiHtratwL ^2-bae* ho <ik r “l r . B. 
Govcrnineat FO&IHOPa flnd lEOw-tuOfrt Them, With upmstle; cHMuihl hk 
L cHta; Of? Lt?t iiE If . S. GomDBHAt Jobs. (*> Tell id* wbat lo do to 

get J fl- 


B. GoTafttdKfi-t 




Name 


I I 


Address . . . „ , . - ^ 

Uae thiH CudpOh bttON you 




■ - 


I a Lay It. WflEC Of Mnt Plainly^ 
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POPULAR MECHANICS ADVERTISING SECTION 


Booklet Free 


Highest References 


Promptness Assured 


Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


Listed Patent Lawyer in the latest edit ions of the Rand- McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally & Co TT Chicago, III.; The 

Baecott fid Ryall Diicctpry of Guaranteed! Attorneys, published by Legal Ckroctary C^rpci rat i-on* 
Bdatdn, Mili*,- Fluids Lrw Lint,, published by Legp] Uirrrfnry PuibLishifle Ca, Se_ Lfiuli, &[&.: Amer- 
ican Lawywm Annua] , ■ClelrEland + Ohioj Bunkcrt Stfvica Legal Oirertnrv, Bankers StFVic# Cti. p Ho?tcn 

Man.; Ryn'a Law Lint* $ Park Place. New York City, ami the Central Guarantee Co, P Etaiikefi mj 
Lawyer e Dirtclorita, Empire State Bid e-i New York City. 


WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 


Victor Bull dim, 724 Ninth stmt. 

WASHINGTON, D 


INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 


_*oif 

patent 


r 


\ 


HOW TO OBTAIN A PATENT 

Written by a Former Member uf the Enniiii > 
lit# b-n-rpja flK2— . Z4|>«£ tin - LI. Ii. Pjlpn-t OrfiCr. 

If MUVMUd pfyfit ti-v ynuntlrA, you ibrndrl 

taka >i»pi ta apply for a U. S. 

Y*ur (kit iicp {* la w rt this Fret Wj(. This 

1iTir-«rv*rlrif |]3r| Atrfltr-d H,>ok can tain ■ vj.P15j.bk in fuxma- 

UMI should blLVe. It [rill r-n-u fully Kun La 4btiin * 
psBtnnt on yaur id<i in l"t qukkcftt ¥if r With ihdtFrii 
BooH you will «lic rtcekt a "JUnrd «F Invfnlbn" farm <m 

which rnu «n «aiih ra-ciard p>nr jdft, Persona] ind Can-* 

Sd"ntial S^rricva Yvur iik wiEI ba prrponillr handliect 
«stj fcr * Nlcnl Atlamr^ W hc? Ji E |fe f k FiptiD^r 

M-nmhrPr of tha F.E*mirkin.£ Corpi O# th* U. .£. FfltOUl Oll'itc. 

All BHMPWI IcalLan H uaeiYu!it.n E La| r 

uii tdURB TDDAT tm mi PITMT HDQJC jni RECO'Rb Ct K HUM Fttfflr 


CARL MILLER 


I 

1 

I 

I 

K 


niCISTEHED PATENT ATTORNEY 

FORMER MEMBER EffAMIHIKG CORPS U, 5, PATENT OFFICE 


4f ii Waal worth Bldg., D*pL HA, Mtw Tick City 
Mil. LE PC UUILDIriC, Dtpl. i(A, WASHIHGTAIi 


NIaaa* HBd Ml v*ijp FP++ PMbj M Www 
of |i 


NAME, 


■r " I s " < f a 


¥ 1 B T 


■ ■ I 


J E U - . - 


■ a 


P I B 


I ■ I 


■ ■ i a a i i i j 



don 



ASOUT 



Why put tip with years of 

needless discomfort and 

worry? Try a Brooks Auto- 
matic Air Cushion, This 
marvelous appliance per- 

mils the opening to do&e, 
yet holds reducible rupture 
secuiely, Comfortably— day 
and night Thousands report amazing results. 
Light neat-fitting. No bard pads, metal girdle or 
parts to chafe or gouge. Patented in IL S and IS 

foreign conn Erica Try one 10 DAYS WITHOUT A PEN- 
NY’S RTSK. You'll be deHBbtflL Free Book on Rupture 
and convincing facte mailed postpaid in plain •envelope, 

BROOKS COMPANY, ItlC State Si, Marshall, Mich, 


PATENTS— TRADE MARKS 

Alt inventions submitted b«ld flariifldehtjaJ. mi d 
^iveb pryrsnnnL attention by members at tbs cl r ?□ .. 

form, " E tr%dmcc of Cor ttpttfm* and t?i ffrusttoft*, 

- to fitbAM Ymr ftittktr—FREEJ 

LANCASTER, ALL WINE At ROMMEL 

Patent law Offices 

413 Bawl it Btdc. Washington, P. 




We fltHCHtftd]v«ll EniTiiiinng, patented ailcE unpat- 
euted. Write for proof, and it SI ita what you Lave 
f«ne sale. 

Chartered Institute of American, Inventors 

Dept. - 1 , Bnrriitcr Biaildirt £„ Washington., D. C. 




E A 




In Slock — Immediate Delivery 


(iPfT, il>^d frilumiL lEmrlEli, ebruiL 
Did. Atfilhl* c*:”T«l»!l*i rl-c. A rnm- 

pjptf line- m earned in «r ChtrfLi ■s^i. 
frail fclir. nurrU an WltwMl GW* <DT i 6B.f kind. 
ME-d ui h. 1 1 1 b - pq- 1 T, t ■ iDdi Ui^'idlrt. 

Writ* /§r Cflftrfof A 1 *. IQ 

CHICAGO GEAR WORKS 

76 P- 7 TI W. Jidrttt HkL CHICAGO., ILL 

I N V E N TO RS &&&£%& 

W certainaimptebu* vital 

fBwta boFw( applyms: lor patente. Our book. Fatmfc-SensE, 
Rivea those smt tire. Trade Marks— Copy rifjhte, 

iACEI a LAC EX M 1369 , LIS f Si., N. W. f Perl. 5 , ¥A 5 iriFiGTOJI. D. C. 


— 


albert e* dieterich 

REGISTERED PATENT ATTORNEY 

312 B Culora Jo Uoildlnq. WASHINGTON . U. C 

jRiKtMel on rfllrnlj .T-r’n t jf™ 



BUCHSTEIN^S FIBRE LIMB 

la aoDtHlmr to y*ur stum 

Utronn. nnel, nrill, Ught. 


rap— 

Easy 


T*4*t 


payaieot-a, Hnon Tor an d*- 
form iti-ra. Agenu wasted. 

D. BpCHST EIN d>, 

1 1 D aid lib, £]., JMIMP^QLIi, HIM. 


To Protect Your Invention ^ 


f 

ii 




/ 


promptly m td onLcaliibLEICy UR.il -Bond L 

a eepy ef my f It-paa-o Or. II ' 

yrtu i>rerur tu Jnnut Cily bO&Uct Prut, mil] 
tue Htuiiod upniL u.t UDLS. I Will I'Ll B 0 , 
Semi tiiy J1 Ref obi -pf InvenitliMi I^HU. | 

(Over 3B y cart fttperleocfl *a a ftculHbcrcd j 

Faumt Attorney .} 


n PERSonm confioEnTiRL poteiit service- 


Inlays are daDft*t-rttji l i: and may be very 
t Daily. My poraonal aervLue 

ptu ni pt ju^tion. irir kl rimticlunrH!, and a 

minJirmni ol e^&cnaf. 1 auRjreat tPai you 
B«kd me n rnmrtri or -drawJne, ur Skuli: li 
b4k( ilraertpclGii ol your InvcnCJan. and 

1 will fti^iku a Brjmd] JLnd rn]>art 


1L F, Randolph 


rn-D Vici at RW4x. 

Wkkhiafitpp. D.Cr 


Pl«mo sepd me at OBoe. free *f nbkFiie. your 72* 
Loo Lief and F ' neoard o[ Invcntloa form. 


Nu.cn u 


. ■ ■ L .1 


I I I 


Addnwi- . - . 


n n 1111 


111 I 


r "B i i b ■ B • 
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C TIP FOSE you suddenly tumul you could play easily on 
^ yoitf favorito musical in9£fumi.^t! Think oE the tun you 
'wnuliL have — how much m ilru^imd you would bcS Do you. 
know that now you can do thiq in i\ surprisingly short time! 

Tlkuuaanda who never pEuy^Ll miaur iiisti.! 41 Ecu- months 
spi uf-. 1 getting thrills of eiijuynjczLt frum u Lih nt they n r. i F cr 
ktuiw they had. 

Even though yon don't know one note: from another, by this 
simple now ghoit-cut method yon can actually learn to pi ay 

any ]iu]i>.lLil^ ijiatruuient. 

Use secret of Uhs U. 6. School ol Muslo system [& fcitnpHeSly. 
The 1 1 :ri'ii iilm cnkEie to you by mail, They QniLiiit of dri.tLplsite 
pointed irujtrnctiotU. ajinple dMtfcTamnsatLe t^eturea, Midfl’tl the 
roiiNic: yon need. No grinding routine. Study when yon feel 
like it — at home. In an almost unbelievably short time you 
find that you are actually playing! Jazz, musical comedy hits, 
movie thcmc-aones, even cluaedto — you learn to play them alL 


I.I.AHS TO PLAY 
BY NOTE 

Plano TMId 

fiuitur S-iixu fi h'j n l- 

OtAbd Ukul^lu 

Tenor Banin 

1 1 nw uP 11 n Gudtur 

PLann Contrition 

Qr Any Other 
Instrument 


FREE PROOF 

IE social popularity und in- 
er erased income appeTil to you — 
so Lid today for rlfcEE De nn y n.- 

StraliOU LcBlfcUt’L V. 1 1 1 1 L 'l 1 1 1 r* I T _ I l l ! i t 
Innuj. driftrTLbifi.g Llie cu>w I evjsli iil.-i 

\'. m -S. School of Mwte 11 piLiib 
pnEbpieture'' method of Icarningr 
juat midi the coupon, TbDP 
Jfkdtt for ycurHlf wfiefl you ro- 
ccLve: free Ih^nh and descriptive 
material, U, b. Sr-hool of Musie. 

7 ;l linjium-icik EH-dg,, New York 
City. liMitrumcnte supplied whim 
needed cash or crcd.iL 



IT S EASY_ 

ONLY TAKES A FEW 

SHORT MONTHS 


r 

[ 

S_ 


L 


. U, fi, SCHOOL OF MUSIC. 

! 7 4 JlTvriHwk-k Bldg.. ?frw York City 

■ ^h'.lcI idp y<mr uctcueLeik iTvv- bui>l£ ■‘TT-fiiW YOU Cluj Muster \5tl-<lc 

■ In Your Own IEome r with Inspiring 1 message hr I } t, trank 

- Criim-: ubij J-'n r i. L nemniwIralLi.in I.e'-vhjh fend |nrElriiLii^) 4f yoiJT 

- eari}' payment plan. 


BTftEDP . A - .. . I i B 1 - . 


■> Addncm * r - - - - ■ . 

I Instrument .................. . I [*ve you EheIt.?. 


QUICK WAY to make money in 


TRAIN 

WITH 


Sk RADIO 


; 



NOW 



Modern receivers 

arc demanding 
men with modem 
(raining ror aervLeo 
werl. New traLnLng Jnt-Eluhd and .-^r^lce eqnlp- 
nujzit oiler SEam yen eamlTig Almost at oaoa. 
I'u ui S--1 ati J: ii-i jr Jei il jfhfrt thue. Write 

today lur FREE few* yt ilctilb. 

RiriJa Training AlHtllllin c I Am-erlca 
Ue?I FH 0 ip 4 S 4 J RiventwoDil At*., Chletg* 





NWY SUPPLY 


An 


SfHs-r Goods , Fi re- 
arms. CLolltfH, Shut', OC, Send lflc fnr 
□rw ra(a lu£, to bt afciUrraid mi fi?i I -Ofili 

lj * Nary Supply Co. 4772 Lester St. Ricbmond.Vli 



For ida tu cust I itj d Sii L J k ra. 1 n dla ns t Tm p- 
pers. Hunters^ Wild svnd Farm Animals, 
239 different fc»rma m aelecr from- Pi very 

form Auarunt^il fa cast perfeel ftkures. 
.HinaicI Si: jiiaikip f»r J Hub tru ti L J cuLiik^tU» F 

HE NR Y C SCH3ERCKE Sp«ttt; Rd. G HE NT NY. 



Inventors and Mechanics 
Send Ilk Delia In Ceil er ^iimps Itr 
Material and Gear Cirrulara 

COLBURN GEAR & MFG. CO. 
9€ Hulmci St., Quincy T Mnaa. 


UN PATENTED IDEAS 
CAN BE SOLD 


w 

Wr tcfl ycjoi how nirrl help you m;ikc the sale, 
PiirthtjUirg, wilh list of lJULCLufm-turcrs and 
wanted Lnventinsja, ncM free on request. 

Write w. y. greenc 

973 Harris.! nr* QuildlCv WiLshiHffh-n, n 0- 


NEW DIESEL ENGINE BOOK 

PLEMEMTHOF III BE EL EKQMNEEBLLNQ^-Er*i MtmMy—Hvd mi Imwlh y 
™:l>jL'jm'. 4 jTr . Bf IJrvilJp AilDfirr. J 'ipL Mis bCrtfe U pilMm J'imi 1 # PhtPr full 
m fi^lrl f-ir |ir--.+i I i:L-i xi.d JcLvr'-!iri[ r n s |4 j iirrc .1 rtrAI-rd !■ V Lhr IhrJr!* B-isaJ 
■ I lLi Mi- I Enclni in diYfri- LkIiI". I m E^-irl i ir U ■ s ■ *r > rr'y.^r? llfCnviuJi 
n T 1 l*hiHI rii^i ki i* j-. ii.ii.. rtpTir :.ml a-r II 1 hln I'in^in? . ■ !.h Viliinrc 

u. •pll.vni: ii.r n.F 3 L wilhi nt pr¥T> K .-»s-i knnvHikp i 4 ri hr «nh,iiEi. Study j|.___ 4 j«iri- 
tlurii fend nkJiTPH il l^t and d iii-h rliLpl-rr, k.-t 


irA* ED 11 -I 


ir.a fend LJUfTPrii ■! I ** and d iii-h r i . il 1 ■ 1 -r r . fir mvlrTT. -I IS Pnrrh -' f - A eblni n 

ekilH. him 14 1 hi. Urn m "hlODT.Rti DIESEL ENQIE 4 E FHACTICE" bi 

A 4 jtk«._ A '- Knfenb > fl ■ Tril'Airii sti wmmqf uf :-|rPncv in, m lIiiI rruinm aoJ rapnir 

i>l Phii | tfMp| j.i.i-rifl, cchi Fiffv, wci EMPT^n prlw J4JW- -Head fur fu» 

l^nLi riEi}^|., 

NOR MAN Ma HENLEY PUBLISHING COMPANY 
1 W«t ISth Stmt N<w IWk, N. V. 



I 

I 

R 

I 

1 


TORS 


YOUR IDEA 5 


(ret tills FRI Jj Hook. 


rn?tccs the future fmm ynnr \hUj hy 

Brtnnji* a U, S. Patent. Mav* ar-t cH'tcn ibrv 
l^'rnyp, ! kitl-c prr™rijH ;inJ pcr«^i.iL urrsni i-in- 
>VHir-CJar — nnrhing :s cnmjwed tn UTwhJlfld 

undCJDEfl. Tht PiKnc Olhsc itwlf urYl^ you 
to select n Gwepctcnt ltegiivcfcd Tbtcnc At r 
ifimcy iucffdrr to pr^ect yixirinieiLSt?* ptop- 
trly, Thcreibrc, before d^-rtu any thine d« P 
sL-mifot rr^ N ENTREE BOOK its J gec th* ful I 
TlIcLs, anJ lAitlii*. I w:|ti’n* yew. 1 my FlLtE 
‘‘Ro.-ur J ctf 3 riv-mLinri , '’arm. AIL cerrenjvirvh 
.rtii^tly -Jcxib^zLtLil, Hall Coj[wi Tapir, 



L. E DIVA R 

■ ECISTCHEP 



HERTY 

r TO RME V 


706 IntemfHqfid Building WASHINGTON, D. C 

I^L'ase send imnu:. filthy TREE hnl and ILcpnrdef ImentitMi 

Eofm. 

NOJn El ■ ■ ■ ■ U ■ p f R p | | ., i £!■*#*¥ V 3 B a ■.■■■■) 


A d-dfe^ mini 


I s t * 1 * 


Cily 


1, u. x jt 1 1 a b a i 4 § , 4 v + ... t v rSlJltC 


i 
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Y OU know as well 2$ we do 

that Accountancy fits many 
m«n foe positions that pay 
three and five and ten thousand 


dollars a year — 'gives many other 

men unusual opportunity to start 
a profitable growing business of 
their own. 


Y du probably realize at so that 

—because of the new state and 

federal legislation — the account- 
ing profession faces now and for 
the next few years the greatest 
opportunity it has ever bad. 

The only question !s — just how 
practical is it for you to train your- 
self adequately in Accountancy 
through home study? 

And the answer lies in the 
LaSalle Problem Method* 

For this modern plan of train-*- 
ing not only makes Accountancy 
study at home thoroughly prac- 
tical hut makes it interesting as 
well. 

And here's how: 


Yin* Learn by Lining 

Suppose!! were your privilege every day 
to ii( in conference whh the auditor of 
y Qtir company or th c head, of a successful 
IccGusiinff firm. Suppose every day he 
were to lay before you m ay sterna tit order 
the varies s problems he i s compelled to 
sdvc, m 4 were to explain to you the 
jinnoplej by which he solves [hem. Sup 
pO?e th*! one by one you v rre in wnik 
dime problems out — returning !o him 
every day for counsel and assistance— 

Gni ntf4 ftit privilege, curtly your ad- 

Tliieeititnl would be filler hr far than 
that of the men who is com^dEed tp 
pick up bii knowledge by study of theory 
•loot 



Under the LaSalle Problem 
you pursue, to *fl intents and purposes,. 
ihatidcmicaJ plan. Von advance by solv- 
ing problems. 

Only — Instead of having at your com- 
mand rhe counsel of * single individ ual 
—one accountant— you h tv* hack of yon 
the organized experience of the largest 


busin esstnimviB Institution in the world, 
the authoritative Audi ugs of scores of able 
tceoirttinfr ipici ib stl, th# nCtuaE pro- 
cedure of the most SUC«n£ u J*CC 0 u n ts. 

Thus— Instead of fumbling and blun- 

d irri n k — you are coached in the jolv- 
ifift of the very problems yon musr face 
in the higher a-ccou nil dj? positions or in 
■n a ccou n c i og pracli ce of your own. Step 
by step, you work them out for yourself 
—until, at the end. of you? training, you 
h jvc the kind of ability and experience 
for which business it willing and glad 
to pay real money— 'just i 3 it was glad 
CO- pay these men,* 

five Men Who Tested and 
Proved It for You 

For instance, there w*s the nun who 
xtarEsjd Accountancy training with ns in 
! 9 1 6 . After * short period of study, be 
Took* position as bookkeeper for a year, 
and then became accountant for a lend- 
ing automobile manufacturer — with two 
bookkeepers under hint. Today he is 
auditor of one oft he foremost hatikj in 
his itatc mtd hij salaiy is 32 5 percent 
larger than when hf started training. 

He writes* ™My tr^hthtg is tBt Best m- 
rw tment Vise ct'ef m*dc y si&udtfg d Ctfst 
t'diue rmming into Jite figures,'* 

And the young clerk, earning $75 i 
month el even years ago and now getting 
many limes that si general auditor /or 
an outstanding, nation-wide or garni* - 
Eiqn. Within six months after he bt^tet 
our training, he was Earning $123 a 



This Book 


♦Names and iddftSItS tiVCD OQHQUCSE. 


month and within four years, he was 
earning $ 230 . 

Do rou wonder that he writes, "WBiU 

LdSdlft adl tintf Seemed iiBr fairy talrjtfi 
me, now I Att&wfram person jj. experience 
tBaf tBey are trite.'* 


Or let us tell you about two men — one 
a stenographer and the ocher * retail 
clerk— a either o f whom k □ cw more than 
the sifttpleK elements of bookkeeping- 
One is now the Comptroller and the 

other the issistani comptroller of a large 
company. 


"IffWk, frffiirjTj m J/rgicr Atcwtr*- 
writ* both, S V#J W important 
factor rrt (jirr rapid tiimk." 

And if you iff thinking about the 
Cf F + Ah degree and a public accounting 
busincstoF your own, read about the 
pharni ac J si who was carni ng $ 30 a week 
eleven y tn rs ago wh cn a La SalEe rtgi scrar 
secured bis enrollment for Accountancy 
tfaEninj;, Eight month s later he I eft the 

drug SEorq to take m bookkeeping job 
at #20 a week— less money but larger 
opporEunity. Th ree years later fie passed 
the CRA, examination and a year later 
rt he was earning $ 3,000 a year. Now 
t has his own highly successful public 
accounting Arm for which he says. "Aly 
L*S*tk training &as Been largel fy re- 

Spots libts. 


E 


FF 


One-Tenth of All C P. A*s 

Are LaSalle L rained 


If you wan? -mil more p roo f * naiember 
that 1*200 { L F. Aii ' — approximately t>m- 
tenth of all those in the United States 
who nave ever passed the difficult ex- 
Hmlnifion for this coveted degree— arc; 
LaSalle trained. 

And knowing these fact e, a sk yourself 
if there can beany fqither question about 
the practicability of thi * tn ini n g for you 
— aik rather if the real quiiiEon is not 
pbuu e th e sire of your own am hi [icq and 
the quality of your determination, 

For Accountancy i s no magic w and for 
the lazy or the fearful or the quiticr—it 
tillers suc^ij Only to the alert adult who 
has the courage to face the fact! and the 
will to carry on till t-hc job is done* 

If yqq see that individual, (he coupon 
below, filled our and mailed, will bring 
you free the information that can open 
up to you. the future of which you have 
dreamed— ability and income and suc- 
cess, 

[s it POt wqrth geumg that Informa- 
tiool 




LaSo/Ze Exfens/on UmVers/fy 


LaSALLE EXTENSION UNlVEEtStTV* DepLlfifHL Chicago, ILL 

Please send me, Free of all COflOC oE>!igadoQ, your dd-page, illustrated 
book* ^Accciuoiancy, the Profession Thxt Pays/’ telllnc about the 
profeisioq of accouoiancy aad your train ing fot Success in ihai: held. 


Name. 


Address. « . .......... - .City 


PaiidtKEk + *««i .**. v Age - - 


■F + 1- T - -B- 


When ic?'itiPEj to 


raerfl- j^lccra^ mealion Popular AFccftranK’® 
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BEST 

WANT AD 

MEDIUM 



Advtrliscttienls, in this sec lion, «hli pur wwd, each in^crl3an p minimum tO words, p&ynble in advance 

To be inserted under proper class Lficnt inn in Mas-- la-sue, copy should he in mir office March, 10th 

Popular Mechanics Magazine, 2Q0 Ontario Street, ChkagOp Illinois 


YOU’LL PROFIT 

By tending and answering the 

classified ads in this section. 
Hundreds of opportunities to 
make and save money. 


Popular Af ecJjflpj'rs M aEQii me. Chit ago. III. 


Dtar Sirs; W e li-ai-'c u * e-rl C lie tl&ssifi*4 page* af Papular Af«- 
chanics fpr Mms fim*. (Vf have fAflf yptnr matfaxinc is in, a 

class by itself r i^ihcn it camei to puffin pa-CL'tr,. fopuiirr MccflMICJ 
puffs far us on on dt?cr#ff« af mart inquiries fftw any othrr 

with tht s amc or Aiffwr bi'ordF rafr. T hr se inquffkj 4P- 
erfffe around lift 14^, Tftif f« afinerf greater that* 

Popular ^ffcAWd ncarcif comptfitar, Whm of bar 

mflfdinec fail dnufrfe, iCC ffly Off the oM *f anef/ay Papular Afiefio/i- 
tce.| to Arljj p+r.V ificir cast. Ifrrfli ffti 6esf of iLiulirs for y&tif COPI-* 
tinxfcd success., W* art Cordially* 


i Original kLfer cm Liu Safi OUT Q^O 


EDW. J ., DUFFT. 


AUTOMOBILES 


yffiKATIl Tihj autoiiiclhitc un 5c fuut nil. 
Nl ridlvul ctuii-tes En muLCr SusCets-iry. f(f- 

tollt auetiLJoui m eiihot (esaJLn* ar nih In- 

ItTUCtlKM ll flt. PMKl Oil muilt, Anna 
lndiulrli-K, Da HJJ. ft£^9 Martel Hi., 
r.-illiJi-tpliLu. La. 

UiJO SEILER Jilin, Rum r- L-u ■. l- dLililMC Lil 
J tUT tat. i.i 1 1 n-irLi lft au.V J link rd, COB- 
pf-ote- cjflal|*4 InNiTrjiiil Jiiii and blueprint 50c 
i; l 1 a I n. ;■ _ tl r Cl. CanaLchael. 5 I s 1 3 Said Ane, 

IXfi Angeles, Gal tf. 

il'OM'VKllT YqiuT mi I ninnLJIc la bunt DJrie] 

$11, UL-rtpcr'itd ve ' afti -4 b^fflCy per HBfc fcl*nd 

on* dull hi TUili In-itTur-tliMis : hm hundreds 

Llual MtuiufirturEnp C ‘ninc-uziy,, J J.3U JtT-nq<|- 
wav. SeaLElc, WashimtEun. 

U13 E 1) T h r c? r a ] I iJZCl, W up. Truck 
ELri'i S-3.93 Lip. Semi dcLLar, Laldt'icu C.O.D. 
_Walravm r | t , KRilftHrnig, Wild, 

MUHltTT RflfJni. Got fell iJoculla art thli 

Eliri 1 1 1 iik spurt; (iris, for ftm, linlliLehc R driv- 
en^ [jack sJzetj rcgutaELao* ; nor jpccJilcA- 
EloiiBi. uLriurw. T-vctrhlrvf di-4wJnis, iLvuk 
tcJJs; ult about Iml|qn 4 |i 4 |.t£ nnrw B MLU?e- 
l-'uhda tlkil Vi Q-r|iJ p a- faiLei-L oar. BnnJ rve>r 
AuCciihiPEJe lEa-rlnu, biurth CdUfon. tl poU- 
pH lit, 11.12 L\O.D. ; 3c Eai If yaiM Ike Ln 
Oiikr lEiv F. Eima, inpl. 19. 31-iddiundile, 
CEnetiwi at I , fitik- 



UIKSEEJilfi Ta ti.uri'j ji I £0. LEO 

DLckcL at! dm, vuu r pF#.irnc caf. IJanifJijaa 


n>€t 




-11*13 fi.OCi. (iiizizcnLeeJ. Ejdj’ tP 

InUIL Hmi-J &c Ftunp [fir tii-i dttiUi. 
i'uuiiileln i orar!klnf plun^ f l.ilO. K, Andel], 
4-JHI Talmer fiEr.. T>ept. A. ClilfAg a . 111. 

IVATG lS.lt t^K C onverts onj i;i£tjllnE mu-r 
r.-r 10 i^iiil jLujjiut. IkitteBseb RAMitinu 
mlltteu. ;.|mij' 1 16- EU 43 iifTrtrtl. 

frcvenEs whofl. Outlasta ths nwtWr past- 
poLil 5 i 2. S?3, dole uiciLdt niiiili-rr. Gunnnt 
notwa. 101 T WA hJi L itpU B^.PqrtL M d. O tliVt. 

FORD Ovrnenl unefl jpur ! "iIu^E| ^A. 11 
Ill* all T Otl. NirtlHj Mtlakli. ploE-On, EtlvEMW* 
-Oil mlhi'Mkc ^ U U '7* Lt-Ahklv ImlolleJk. ITLcc 

f2.5C w||.h errder, or C.4.D. MiHieyljarlc 

M Ultiiihtf c. KlecErJc Mnlal ] , J!idiK'!| Coni' 

My, COflfiWCn*. K»rtni. 

Anil-m giFOsE -Ta-EaUHiuUo . Ccnvert 

.vuue car fur 12-13 to tSS.HI *ma bi|TU ctmp 
nithOL fill. Works on onj cor. Xn major 
c houses !HR£lc En n^rctf, AflMHO 4>r oveiakc 
iiiectiankjl nlilJ LLy can IthEaLI, Pirli 1 
*hik every3lll€T«. 6 bLg IBW U1 } stieeEi flf 
i nnyi1j;]it<-ip drfiwlnfi? and Lnsl njct uu iliew- 
J n v 2 aifTeieot. Eeilcil, methods nt ro n t i- r- 
-Eun f 1.4(1. Free bimktcE, ilAmp Anpr^ 1 1-ftEed* 
cmicr tout mpx tudny. Get] IkliLlcnf, Dor 
nil. L us A n geles, C'efckf. 

STAfcLT Vuur For In * Jiffy, Irv wro 
rr. Auto CrfiShictni hev^rfall starE toe secret 
ilisdojert, no grrdset! to ttUik. iSHUE M3aro 

lor 29b RSntL'sj 11521 Sdurah. UrtESLt,. 
>EJeh ' 

IjATKHT AUEOliiel^EtE InveaE Ian r' 'Aintuhi^l le 
fnoC- EJlirt 4itcao|klioert[ fur run]#., c:hL , \T(-lrl$ 
und athETt, EehUf lutaUtd Sp&cHj. yuan 
L’Qf. 31'imy luck Kunrantce. $l.Sn L Ei^-Tiety- 

HlltL oJid Feinuus, B4, Lciuis, Mu. 




SESIT-DIRBEL e^n^rrlflp fur j;iF^ln* 

filQlOFI. S3 2, 013. Jifoacj,' -Lfl£!k .Euanhtfb 3 3 Rr^ 
lEcu l*rs 1c sEaiitp. lkO:-»C;r-i t.'OiiLpany, If ID 
Adlism H^rkfl^j, ["ollfcm Ln. 

Ml E J 1 2 1 CT Car pulEj an, I v\m*. CMPM* 
ItluiErALcd caLaloH- DEhtl, AloLuri, 

4371 ArmlltifiE, L'hknu o. 

it li >ITk- Gfl,, Amlenon, liartLono- Eh- 
dn» 24 «nH f^r IflSii caLalujue. IlBdrp 
eilulpmenE. included. 

-■ ■■ ■ ■ — — ■ — ■ 

AUTO SUPPLIES AND 1 EQUIPMENT 


W1XDRB1ELDS Cltarud of JUlU erul Im b 
K iiornntffii ftp-mnit T- Lirulfiyaf,. Jr,. 
W l^AFk WIs, 

K Aao- Ll'HH ITABW — A-ETHEIhr (new ailld- 

mnElvu d iL-nTfjj. Prpveri 235p-49^j nui 1 ? 
puUi'er, JiiLSnuiile. pai-. OhL U^Ltenr eronumy I 

l"?rrsct ^Ikutr ilifftlDi. ProLEntLvfl licDiuTuof 

tuhrlcDtipn. Cals irpaLr LdLlL. T r 1 1 1 (Mil 
iTilEuii I size — 2~H Ceu-lnl, Gu^p-Luljjlubr,, 
l5fn lttj, Ka-tHmtpnt. MIcMraii 

CoMfLKTi: Ttre ^rvwrlinn tftol— Uire* 

^killart, Clrriiliir tw*. Malb Hit Rub- 
kier C ^Lan panqr, l un. r N e’ir l inujwrLiit . N. J. 

l'jT: il ^ ST h .VTcMTS . Cnniprc- nil, tiBL' 
h?hilL, H-liuur boltfllry tUttCtr— »rc welder. 
llaaiunfeeiL TtJaL ond ternii. Krii'i «x! |>- 
hierE Ksch anpe. I bii_ >[-ing, TfLHTi Ollld- 

ALTO RadiaLur fln(E-rUai, Pr-pvcot forrn- 
tEon this lumnatr. Send 23c, Jt. E, Frud- 
urlr, I tn x 223, ^ ^ hencrt n itT, H. T. 


DON'T FmpLuy m^hBUerfr Dee "Auto 
Flash" Tn-ier. | 2 , 3 Ur A- Lopti, PIcbsejii.' 
vine. X. T. 

M ■ ■ I. ~ i I Ti 1 ^ a 


TEtAILIIR, Hii'jsc car [yiit. Sleeps trtO 

Titoplp. Clwiec of three floor lajMEj. HCurdr. 

fiicnamtrit lO bijIJi] ninl litikl, DumPl ct|- 
plain S3 rintj. Xlaic n LL c, 111 W. Wnsbjag- 
1-rnL. ClkErntia. 


PLATING Duinti r«:r au I "mOH lie pirEd. 
flDiincrt ro ii:ii tc ry. Xp iRJifce uard. F r=? 

par* i^uljLrj And pre-tiEa.. (limnjvlil C-a . , Avt, 

Jj D«j.tur r 111. 


1 M ■ ■ ■ ■ I I 

A. C. GENERATORS 


PRACTTCAL CbnnRIrs fair unluiriutille Utrt- 
ernierj. rnic iirurUucm(Pt *E, liDLtnm of 
pu£e S1I0A. Autafiavrtr. loc. 


AUTO TRAILERS 


CABIN TTiIIh; aim'. 3 ^-d. Ilffal ** LpliL, 
uiiDP-irhtf'l, fcnaBlkonel ihtnill Ldt. itS3.D0 

-nimplCle. Scud kIdiiiji for Ijtnrituro. iSynnhi 

l-lofet Cc.p Inc., 2243 Sii. lJHtnmutt, Biiflmnr, 

Mirhlj om 

BL7ILD One whrwt InlJer. Sscmt dime for 
■parlJeutirre. PlanJ. iJluet'rSnEa, tl.OD. Ecoai- 
jjWI TiAkler G o.. 11 di ELf- it. pi . Kin?. 

fl YA1.DK Fcr 30c. Slr-t facto op fesiilif 
fT4ril ilrElfTt. Thia no-pa^r buuk e%rt F*vc 
yci: Lem tlmta Kca CD4t. 0ril4r iSLrtrl frm i 
autliur. Mmey lurk if nn< aatl^ffril. Sc taSC 
lii Oldo. Bar F- Kemp, Dcntr 1^3. 5lBdlten- 
’stllu. CEnrtnntrl,. Obia. 


TRA1I.EIL-1TKS>I: See adrerLlHcment -uf 
TrolJer Trarel MoraMns firt p*ao lUA. 

TliAlLKR HKIdied SLPa. Man' ^ tv 

t?.0-5. Bfild deaiflT. hoJancfl C-CF-D, Wol- 

ro'.ezfs, ZancivfclLe, OLiJa. 


MOTORCYCLES. BICYCLES AND 

SUPPLIES 


HkNIl 10* For ££ ]uee hoadbock of tor 
[□TiimCkun, ILiliag aew Bud Used uarli, *t- 
Kk^urLee, tLr#j., UBlterlea, fur Indian, liar- 
key, KxreNLor, lIcniteMoa. DqqIe. 422 K. 
ClTond . D ei Sl nlnei. Ttw a. 

1‘OW Rli Y-qikr bk’kfl w i lb 'j unpriced. Rpeed~ 
lldlce Eii otar. Altedi In ene hour. Lilchiy 
(Mllc-i 14 RatPun. ThliHf i-ilki in Ilout. Freo 
fufdcr, OuaTaTiicdd, 0uUnair4 >Iq4dt Ouft-. 

4*m N L r HI~ h Milwaukee, _W to . __ 

LIST U| «pplj jn^r RlQ|iir«TV l« 

Expert r^patrjnc. CaiapLetc i Lite h nf genuine 

Hurley ihirUboa parii. oil, 

rlrei. rLdtoR - opporcl. etc. 21 hr. s,crvu r. 
Ht n-J 1 Ue for UlCil Mel-flkfKle Uuiliifih and 
A«pi»rr (No DKil p*rfr.l BilL 

Knuth. T:n' Ilarley DarldHin IlUtrilmLilF. 
2441 W. FomL ihi Lae Afi., MJlvrauktr, 
Wtsfonaln. 

ircrjftiK if l eje j * 13, Tn^towyd# ilrei 

J3.43, ba^'a vrbeets *1. Deolerr, rcmteiB 
f>kSTt« 113,30, Stfid. 12c, DekilngirE, 
nachiEtcr. X, T, 

SB N D 10c H la -iins fur llllas-LrDC-e J RuJIc- 

lLn hen' anil ujeJ parti fur Marlqyo, Lttl^t 
ni*tlkfHli if pre hLun nuCur nliuJJiLLnir e *t v r 
iex. Ksitjin*tt for htanifv. TTutu Mu-lur and 
Cycle Tuhaponr. Tulia. Oklab nma, 

S1TOHJF McLttTnycici, alt miked, ue* 
and. Useit Harley I'lavidiun parti. Rrmt |Dc- 
tor bull«HlD. Wfitem. Oil E. LStli, Rann.as 
fitv, Sitn. 

15c" Fur ItlliElnEeil iiud rnntor- 

tjsit rAtn ioc BamJei*. Lbutcsl itodt i>en- 

liirto Indian poets anil DiatflP^J?rltJ. IbdiaA 
i*i T-0 C i> t C-J i 1 1 - C h S ilea. Kamil CJty, Mq. 

SIOTOIICTCLIP — DJ Eflcl Lii- yiju (| r^l- 
hpLtum whalenlo pricey. Eiatuj|| t , mdEeitrO 
htkJ giiannCCTil Indiani, Harlrji r etc. ftrn-rt 
14r Icrtay for "Dieffill! BlitlfitlJl 42. JJ Crin- 
dlll Bkkr C<k, T-BO 1‘oir.irjn-nwedlili A-senui H 
HoUcn . lltlt 

MClTO RTjYrLE BtlfiiU limeit pffcrei, 

har/alu ihwii fpr i-tumis- MBtorcjcle aceta- 

Ri.ii|irj1cr Iixrlcy Dnidsgn CljITP-. 
ICO Writ Main p-j, B RiKhentef. N. f. 

m:NlklOiStiN, Eicelshae, Darltf, Iniltan. 
used parti, alley plilufti, mULngue Hlld 

pin lfle. Hal l«k. 1115 Chistnut 3lmL 

hl Luuis. ?.re. 

AVIATION" 

^ — ■!■ I II M » ■ ■ ■■ II 

FltACTIflAL Iji acrolmtkl. fl r 

coinplelu- 240 iilanci. -J74 up. Lernn. Dl- 
T-rctory K r . Al reran P1rMt4Trl AllkeHi . O. 

FOR Anatlon t r b I ti L rty ujidar our apprtjL- 

tlce-nlan . w page SJ (A. 

IllCr A ID^TtiTlf-nf Of cmkJei akrplaran parn- 
pl^i 14c. Aero tjUvp, SflTfl HOFUFUf, DeltuLt, 
n till. 
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POPULAR MECHANICS ADVERTISING SECTION 



SU CfclKl 


USED Airplanes (TOlUO anil ui>. Ency jny- 

i. ctlLs. Llltnture Ik, ^ 'u nr Lilci: L^] . Bor 3 H f 
EJ r-is-L 2. ItkII mural Li. I ml. 


ENGINES. JHOTflftS, DYNAMOS 

I !■! 

GOYEB^OEa Com I nil a?pfcei| cf any imaHe of 
mn-i orwln*. or limd rnmn^. 

■vhm used Jut j'bE I unary ut purlible puw&r 
pfbtliJdEJajfL Read fluf ;id oil JjKiBB HbA. 
Cnriiiog-^ndEti tigrernm Uo. 

EU£CTRICAL SuijpEJea, ir.QlvM. ifrlnd- 

OFL All llHP-^bOlt BllJhHr lfaFE*Sn wif*' 

ElsE few, Mailorder ELunr^ C&. LW N, 
DMtfMLifli §E ju ChlcafiflL 

tl-LkYElE.^IklE-'i llullt Enmu""auta sein-ruLars- 

L’yiii|i|i.L'j UlUflprlriE nnU IkiBtrLK'llQhi H7c [i]ub 
Oc Ik. w, 3 . HwvMp fee* 1 ST. Klllbudi. 

i) h In. ^ . 

J (}|t :-il"iJll ril l!, rnikl HE J , JlL?IL t|H-£ lL 

1/14 fa.p. P 110 irulEs. uniretxnl. lEworktd,, 
U ,j 0 pOEi [Hid. L- ’.Ci-CC-IIfndL iOl!) J-Mgr- 
■ 1 1 1 1 ■ 3 JirtL, ItxrLr.e. WJj. 


GLT into LLiluUsn. Air LI;i!l :-pu’L pklOll 

£ cl no to 4 T r O 00 pcs? yr-nr; rKnccliiiDigi, (z r iiOLl. 

uirn at EfiLa ntuiiiufll approved slIiuqI. 
H'rlt* for eomplrta Information, Httfa ira 
L jni si: i j FJykng ISlIsojI, £04-3 _1 L t: r ll f t IVjIIiI- 
]ci!-. r LLi::oIjl. !Nubr. 


CffcFSCENT ftnil boa It, l^iy ilo&ji. 
Write fur circular. Juxlck Ti 1 t On. , >1 iih-« 
T i r-v : i . MlelllfaJL 


L2-FiUJT Flat bur L imit. p^ivIkju L — -uni up let u 
1 ;mij J-'i C. F ifc* Vj:iE Ii-j Mil | ii u ibt'aKutf. Thu 
LiliI.Ic f. ] % Hurray Sr fn* , Xtw V Ii- r k . 


BATTERIES, GENERATORS. ETC. 


WIND j jtjicil bit Eery riunn-r plans. jiarLx. 
Send Hid fur List. MlR 6 H Ii=i Hu ^trYLc#, 

1031 ft. ^VpthinfClnnr Wloti-Ltl, 


nai>tgf|„ 1141 *snln. ISO 
volts,, Lhku new, i 9 . 54 eirli. Sen- 1 (2.UD. biL- 
unLT C.O.D. LriG Electric,. 120 ChOrcli,. 
iS«rfn|r>. N- Y„ 


FASCINATING E'tobUW* busbies. Build 
amazing elcutrSn plant., cheaply, Eram washer 
±- 1 ik L n ^ s ■ uuianjObJlc- ^^PEtarois and parts. 

OponCw LS^hEe. uFaihor. ta'ISo liitrurtboni, 

lLLu. 5 lrat«| nii'iilar, 2 i .islnc^s. plip, vrhiik.-.ile 
cuIuIukuc 2"rf. (JpuriiC* wu^tiur irilii hijES- 
Jii- jU-LIO IhftfUciKumi 2>. ElW- 

irk iTsjnu^tctyHnff. ftt. l J 4ut. Mlap^iota. 


wi.MUMi lrtti. 104 rVC mDEOTa. TiTl^y 

hufscpiMTCT and toILh^c, $ ] . flO. .tfcl nr Data 

Co.. -! 1 1 > [i J atona-flo. Kartaaj Elrv. Bfu. 

frAdl IJijR-tnu, l J, ilVi n ‘ r J ryntu. ClDJiifil^u 
'.tIHi tniburclur and :LMrLbUiar. 13 ill lit Jl 
Ji’i'Uraulf Tojiii rtlbBl^r and iOlLd 5E^>:. So 

o^^tlrma mtuiwti Blv« jiiinti. 

^Jire ngiupicta ilntai's anif IhLLI cif miE^rlals, 
.^!al]^d jK?dr |ii3'.l r 4L.D0. W. A. IrOvud,. 2D 133 

o rto tor. Hiiralt. Mich. 


JMtUFELLBBJftH Stumnj: hOIei. iaar 
puinpj. h^rlr^i. oto, Weo, HaHiTc. Fond Hi., 

_( J u 1 rnr, ll» ; a . _ 

iSL'EJ^] Tour opti bnttr Out nhrU-att-iE 
lunlcT 1 1 li site joii S 75 S. [jpsi'iihc icgulrp- 
JdipnLx ahil let ID CjUDEt. IllUKtralud ca L'albf 
low h^u Jftr. Bpf Clt t Ikny. IhO,. 
Adams, Bay tlliy. Midi. 


AMASSING PEMLaMt ■■mlliL-jd. tSuJIU Jl*W 
JBTTpiipiii, iiitoflirtilLf ]jitt«rioi rrons oUL 
lEci'iid UTIK p litre , all kid nDstln^a f rum 
iOOlL haLEvriex. JlaElwy Jjaburutorltiij 
Ml T^ikE. MLpr»ib1i. 


23 BLIG1ITL1. Ul(d ¥j liursu i.ltc riul Shy: 
^lptnpi ^ liorsn new 0 TOftl ElndrlG 

^.94. Vn liur.-t: L'EiJi-ersal idaEoti El ■41 

WUmoi Auto SuwlF^ l&JO WiLmot 31., tm- 

nb|;i>. 

TlJ](EE T& tan KVA altTrriTTl in- sren- 
araEuTB. lEolOrd. CdlSii- crltFi. iJucriL Oiy 

tEOCtPiCr lTdi IdJBEId A%tmt* ChlcASfo 


COPYBIG HTlfrD Fliru fur bbSlLlSha |ww- 
crful iliaTurr 2!Jc. Wind ELrurlptn, IkipLLIn, 
l^Outh Dakotu. 


SPORTING GflOnS. GUNS, FISHING 

TACKLE, ETC. 


FNTliljMELT ^Lruplu lTtnikEiaiaisT eut- 

ernDI, tilUQhrKnk 23c. BlPiL Mu?h 0 ii 4 »fl. 

Bnckntt, N. I>ak. 

LlUlIT P|arit: 4 r forty (Inasan- iKon't nihl 
Ihilx. Tliose lUiE. Want the- bcxL to wBid 

fltcErlc aond ono Oollac. Lunfu-Jd^ 

LuaJi I'if-r.ii .1. IVliLnw llker, Minn. 


HL'D-MON Flv feS^TiIcbi,. IrHfLah patl I>ir- 

ki'l < P LSBUip sEoi'L'i, k i l L e s r roiiLpiK^j, tnJt- 

1 Ii.huc orpulprucut. Feuc cstilda, Howe F\im 

L'n.. ILfi t P. L ’lnnpiTi >1 1 1 L* . lEa Lnc. 

FE-SHE5BMKN. F"«t noiT 3430 CBiklM 
r 1 1 •=• ; ■ 1 1 _ i: mapy pcir pnd 1 mpFmTi! Ilnna fnr 
n> uPd leader tna'h«rj r all Lbnl la nsw IQ 

tackln. I'n^ll Hr 4l>05i*|l GtVtod Klf- 

er A le. f HeEf nlt, Mich. 

llAKi^ DIp-h-r-E. fflP HAG or snl-p-. yjQt foHI' 

Fr. EEuaiLUiy InsETument' CP 1 -. Ibis' Ti, Reail- 

hny. Pi. 


MACHINERY, TOOL& AN & SUPF'LI 


TREMENDOTrS Sp^ptus cJ flflnry ttn&x 
aellihir aut. LicllLi. laps., lllea, hncbttws>, 
apr. Hcuisj for fr« Hits, iurluilf; p lx i rntx 
PuxLdec. Tcavtta T Da. P SOI Juukdoii Afe., 

LWiC I^and ClET. N. t. 


UIMBN Hiorefo h^tEeTl-ci for pewer aod 

ItR'H.Ljng xyctcnLS. Especially iiin^cf-iL for ill 

mi idku* ptinL -:. The ideal for wkid 

tliiwn UTno'iifOTbL R^plHct your old halteiiea 
TFLLb Edisoraa. lEiiR^cd rondnoctinn. S nn ■ 
ACld. Nti aulpbalt'iri. Flftccai year life. 

Fire yen? unc-andEtl onnl n^arixed cuirAh- 

teex. tlnanplclo R’cnuratlnR' plants. Frrn El- 
lUiiETalAd ElUmEtan. iJ HeA Jay [SatL'ery Cfim- 
pany. , ‘' is H.toTlSna A f-tou*. Yopkera^ SCgw 

Torn:. 


LATEST S inch lleruth law. WtHo 

for fid I Intoarng-titm, Fiul BcdLii. Lflku 

Ifilti. TVtUDfflslD. 


[ BTiraep. 

PiiiLicjlarj. a lamp. CJua„ OkEidud, 02 1 
HiPiijtoi i , Uan- cM. Fb. 

M Rt H.A5; I [:h Flaar aniil bcnnt^TiieT itblils 
OriuEy fur plablnd and Lriiiu liiiE. Rhablil bn 
|n (TOiit iiliv IijilLi I kit, rn.-.lpsi I it jl Oil. 
Win. IJ. BrLrrLry A E Crw/. 112 W*aL MnLh 

^tP^nt. I^f AracrLEP., ■Td.LlrrirFilA. 


ennh Tiac, 


imTiE. 


DOMFUCTE l.inu fly h Li-lf anatcrtfllx. 

Frko^ ftfl*. W-nrft Fly no,, i^tobio, Cei^rtiJfe. 


JiAMEUtl Fislaind ml"— HuLLa or ntpalr 
— half CudE. ^rnd 2!k fruJjiJ f<ir 
“nanai™ Bod Mn^iTiiS pr — M^t cwnplrto 
I ■nnk. HiTEri all <lcChi 1 1 . Don A_ Bell P 1 Lila: 
I&nhdifl St... WllmeltL TitirmH 


IT cihe. 
Bod : 


FIHE 1 lute llkd Eiuimt? WAlT^s idLh n,v 

am udns flib Imlt, Hn-rct rormitli 11.04. 

llier. .5D4T itaunoILn, thii'nRO. 


BFBJNO Wimlgr, liffli ^ ilu- antrUtt. 
Clmjlir Iftc. John Rlaner. Bos IDS. 

Fa. 


FCHZFiET Wuapujt 4 Of! Fufferful,, arru:- 
rttc. UhIoIo? or-. Orabt ftpOFteoodl, 0331, 

]>rtTnil. MLrh. 


BARGAINS. DcmoruirBiLtin. dCrlrtc arc 
Welders. fUBk'u Aieed. 3$ [lH%i I rial LuTiir-. 

Writ* Krn^i Egyip^icpt. Uon M-404. Trey. 

Olik. 


BiKJ CmIIuj miiLL'i'lar-L'j Itiuaiy brisi). 

Name-, pdrlrei*. 2llo; thTi-c lllc. lUvcta Tfp-0. 
Ils'- Grade cellar wlLlk nBElieihljEc- Cftc. ifLL' 

rikcn ftljniplnc ComiNkny. Uiiteyvlll*, Rhodo 

Isiatkd. 


KEJjJxAirG Air cnmpr^^nrx, ci-rt L Lent 
LOhdSc Ltn'i. ill on Ttylor, 1U3 Enst IQShd 
StiocE, New Ynrk. 


ELIIDTHIG Dr! I Ik, ^Oiv. up. I>e- 

.-jrrLpL Ion = jer!. Blupw, IJL-Ai WJjncbexLFf 

St., Boil-nn. Mint. 


GOKBUiTnB J ftH-fAEJ— EHuibff, ebrdirt- 
inp. niRr.mlnf, rtr 1F ar* loiDFH«tl*JVll 
Agency, Ciiuirina' I. 


LAWN ^Kmtrr ttiinMIllnB nisei® r*&y. 

Ilulld it.it lawrn mower TL^eilDii'l. Bliir- 

prln[i F phuepd iettnieitnai. Ii.no. Bji«La & 

Wlft. W>4| HnrllnRiciiL. Ii. 


FIELD BLASSES, TELESCOPE AND 

MdCROlSCOPFa 


ELECTRICAL SUPPLIES— EQUIPMENT 


I .40. 

Wright SFiiiVT Workpfc 541S Slut on i-LrEct^ 

El 


If UN UB HUB fR 1 ir* and ^atT Ueiot, re- 
plnrrcjcciE |urL* and xuppMek, Hfhd ^0 fonr 
new, CO- pal>±. wbule^nle catalog. AuLDpuwcTp 
140 -F S- Htn.' Pi? Air-mie, CH|?affO r 


TKLEfirUFK^, MLrro<rnpex, lilim^ulBm 
I>>'rT t erteu. DptiCAl CAEalOg fr«. Urdii'n- 
xcivp* CamTunj-, Flftli ATIDEH P New 

York. . ■ 


54—^4 EOBftf:, m YolL UniTeix.il urn- 

IOC4 oniilppnL i v ! 1 3 1 li tn 1 £car jediiLllub 

(3.54. WLlraAt Auto Supply, WTO WlhiiOl 


fs i ' 1 1 . 1 1 lEttfnriSnix iclflMWPt crtliklc* Tree. 
In it rui Liu-Jii Lcti ccnti. DptLciL ],□ Mb r.i Lniics F 
Lan-hkfiwit. N*it VoTk. 


WELD I 


AMD SOLD ERINS 


ALU M A WELT Snider will surrcnsfuLly 

eoldar Aluhilporn. die cict me tali, riAt him 

anil Rtalnlcxx stud. Maid with mtiney bipfc 
JUJarnnEea. Write [Or EbFu^lbal ItHfi Ac cmil 
:.4c font trot kit. Alimi*wol4, ^141 ftoulli 


FirtiTaV 

. Odea 

3 

j, 111 Inals. 


AIUS 1 


lulMXcl Took $ E .lilt. 

uscnl 


r tm mldAr uJTer, lUcker^on LlauiufBuiyrlQtf, 
Spiinsflftlrf, LEiflaaiiri. 

UMMUN'^TUATOttB, KJfciTle: itc nrhlOTI. 
Muncj rEs.viiiq pilncs. Used by Llip Kn\rm- 
meiLt. Trial ;i:kI terms uuanltLiicJ. Itnliur* 
WoLifcn, L1-4HS, Tray. Ohio. 


LODGE 6c Sbiplty lalbu. OUl^t 

chnngAt good rand Mian, price jlTmip. 

T4 IF i ' LlofiaTcb, oplck change, hihi< 1 rub- 
dillnn, |150. OOl 1W StehEof tT*Pk AliAPCT r 
5125.00. ALL ;l*n| -nr rpicblqe tool*. Terms 
iO nutt- CLnelnjuEL Muebinerl ■.-. Supply 
CbupaxiF, IT W. ^prond Btmt, ClncinnniL 
m Lo. 


l.£'l“L'LK Mnlcntliel inlrrc-impr onlbt. $ 1 . 

| KiiUraliiitial. EbtErLaininu. l>uufcLill r AIb- 

11 Ifid , laws . 


lEAllGAl^H ! Te l< su]ie i. micraiecjiN. bi- 
nerUliri. GaliPOx fltt. ToekA, F515, Brail j- 
|on, aillrmis, 


ANTIQUES, RELICS, INDIAN GOODS 


BOATS, DUTBOAFtU HDTCRft. ETC, 


Fit FvK CirviiEsr! lfiiiian rdice. aoil^uo. 

flirt-iFim. tTnplilgs H Mu^rtwn r Itni- 

laml, llliiHl*. 


BOLD Yipur own foonl. 6 iit* twp tbtrrir p 
II ,C am TMdr rut srnl-asjrmblm nnturLa H. 
bend 2 p n for catalopr. Bn>>kj Bua t Ci>.. 1 nC. , 
F. 20, Saffinsw. Mif’kiffjsn, 


□XY-AGETYLEKK tVEldlnn MJtflix uri 
thsf nnymini plnii. Rnx JJ 1 . HflimiHoo. O. 


DUTROARD MdIoe 1 mail. New mirion 
IwtiiH idH.5®, Lied (24.P11 up, patts, S1EW 
fin] Died, all make*, yfntors bouphE nud 
rxrbnnicud. ]0e brStigs Ui-rd loflfcuT calillO^UO. 
No. :i|n AtDnllf At^., RiHlon, Mpgp- 


*]cl 1 n^ sejiiTSlor. FLne 

nneiditSon (154.04. WilmnC. Autg Sup;ilj', 

1 U?P Wlirmot »t, B ClkEriHi», 


AltFLOhYHWAEiH- (Ji.MO 11 n ii:1 re- 1. ]|arn 
wnrsinliii 2-"r- Lirue spuXr a 40. KisLfo Hjc. 
J. TUmMiwI. Delmwil. l a a. 


lYBLUlNt.r. ^uLdurlr-H. PraXinf nuEJita 
ffi.SO j'iS.hfl. ftopcrlaT UJLy-AceEyJen* 
— “ UainllErm. Oil In. 


5 ABR0WHEAP3 ^ 0 e, S Rlrdwilnti lie. 
IhnJfp, bLndpnirE, xrraiwr, npnnrtiej.il IV. 
I'bEjiLii ruu. Cm I ii?’. Ml nenli. ClirLus. L^naErf 

Curio Hlote, FOi-thbr-ihth, Kbeh^aj, 


ULPiNa mm fl Wild fend- 
e rx, lira^r, loLitrr. E. kvrn'v, Illii-^-W. SVj.rp«n M 
DeiroLC. Stamp Ipp^tJaEed. 


LL-AB^ To eut and pnujh iNnlprHhHJi 

sfciKief, CnvnniEEei planr-, data Its. Fcol^ ( 3 ,llO, 




Shulc. M«ih=fii. TaLir. 


ISUJIrD Tii® Hrnilt Fa-ra^l, (1B9.D0. Tir^t 
i:ruu|i (L2.U4. JdoLura (50. Ud Ufh Bill fold- 
er Hie. Teik dSCTerent Hottb f^klsTs, 3 j5c, 
Jjcnt li Avij l lun , K qntDfi Hidior. LllgliJ ^an. 

4 UAMTT PTOpellfTP; MfrlPlf. (a. 54; 
lIundurisDns^ (5.4P; A r auLu xpOclal, (T.40. 
Hltibx, FurE Wartlk, TeKai. 


IH'CK ES'iiL. Lalo^t ipafE^man's d^sasrn. 

LiEbt. St iiTi3yv Kd?^ i-o juriiUo. Any one 
rtn build. Inc-xpenstTa. CampluEa plans 
free. JlBseallc, 111 VV Waibliijlda Uhl- 

l^L . . 

BUILD A Kayak from our m-ta-111 kit. 
fiingEt ni twn-n*iannEPr, (S.«IL up. Ergcy- 
IbLnir fui’nlsh.niL 1'irU guaTnnlr-eii to fit 

perftttJy. MhLL dlmo Tar Llcecatur*. Re- 
ruinJfi! with ardor. Jeihe&EowEi SpociELty 

ro., :iT:P Titusville, Fn. 


F&B D Liprinn .'nrwcriLnn parts and klti. 
Lf-ndr!* A. 11,. Vg ^LkHnestiu or for-elunK 
fiULnirue 10e. OJbUlbkOA, 2101 C St. H Phll- 
adrlplklB. Fa. 


KDISCiV brr-jy ku UbEEitU-s fur lliflft-pLiW«r 

■plaMa, ^op-a^ld. nfin-ioiphBtiPE. ixmE lira. 

Fully EUBrautund. Luw inirud. Ai n nitric- 
tJva biTHln In jktw*it ■ It R-h t ptanij, ffenerA- 
Eoru, mutorj. eEc. T. Hawley Hnillh CfltH 1 
puny rpotPh falll., N. Y, 

HAHNKBH WIlUL BLlnpEeit wind ulanL 
dirant flrlTt, No tyrnlnble. gears,, belt, eul- 

uut or rewinding. Gbarj;ej liclrw l!HI r.p.m. 
AC-DCl @/'!2 l-uLLs. Gooifdeta pEaju TSe. 
lijLkn y. Irrtrl f, I3g| l 3*. K»n»l. . 

OWSAtOK Pra?ill«T-. trptrilf du- 

jJuned it JacEurj prices. lEJlihx, Ft_ Wortti,. 

T,tm3 . 

^-12 VOLT W Lnit eleuEiic pJanLx. KiEx 
Jtfl.im tip, Harfi Catalan. pl*ns 2 ja. Cur- 
iJcr Mfg. G d. LE innea poLLs, Minn, 

K LKl ri'JE I C L LpliiJ — -W fn3 driven— -You 

build tile’ll VYrise Wlad Llolar BlecEjlc r 

lL3dewby F j] nnt. 


132fl jiiOPKL LHJlimrd nno4cit» el bargain 
luires. Regular nelaU Prl-r-^l fmi atiie^. Mi*. 
Tine- Stone-, ^ar Cttjf, l i wra. 

llTlLik VdiiT awn ImbI. IHt Wehelt Eiaat 
liarld. ClBulkiiiE laiuaut. repairins materials, 
wdeb Boat sutvply Lampfpy, felatlaji £, 
Ml iwauk ra^. WEsrunsln . 

OUTBOa.ru PiTti-Nn ‘ or uieh-ASI 
tiiakl'i — What l:- you. be^df Crandall -lllekx 
Cmlii'IjiTi 7H2 ComhiorireiiEiij avabih, Boi- 
lori, LEtif. 
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AXTKJL'E Fifiirms, Indian isitra. 

Im. A ii Li. iuc-=. -SI 1 Ewim l nth, PhiUdfll- 

P^*- F;| - 

104 GOUil -■UrenUnad* |3. M. Uil Bo. 
Ii. Danitl. Dordfejulle. Arftjiflaa. 1 t. 

" ANTIQUE GunV. P n<|lAD relics LLjp. live 

CArtCtl. ELraSf 3 - 1 J I Ls , Webster Orunp-fi . M'>- 

TAXIDEfiHY 


FIGDKHT )3 j.c|: Bin. CraihPEpfo heme cuurrr. 

CT easily read InwikB. 40.4UO wQrdr. full II- 
]u.ilruUu«l9l . \[ikfF hiu-yrit I n V. inimRh. fl*H, 
tirmlnR, nuvelly -making, fl3PPlf- tL'iO ]!&.-:[- 
puLiS. FunsSerLy triad rnr *15, Q@. TVmttti hy 
kjiuLIi'i moI l'i | tnxlde rniJil. 3O*D40 0(3*^ uilfl! 
lilt ycur- KHtixEaciSna gufiTmitrrd. I Niuh?, 
lift! raecnlieTxIlEp. tUplonuu xLl IL.Tii'. 
WdimLiLt R^bon] itf Tiililf rrny r Dept. G-4-3, 
Kirill [tlijjLj i T enn. _ 

NEW CiEaUitcUO TPSP, OLnsx rye*, heaiL- 
faruki, eveTytliinff for Ljxhlf rnildl 1 3 M Kl -1 
deerhcaiL xliL&Idj. (5fl, WrHfl Taxidmraie 
MartliruttirfTg. frforaphts, Ten n . 

L-KVi FL.V TaH-iJfTnir 31 tc counH, atippllck 
Hlnn Itnrrrce T ax Lricnra y HrlMiuL.. L-Oniiinr, III- 

PaPIER llfecbs, ifcrfSBt Lins Of d**T Sic ail 
f-irmi, dk r koocafp (full. rufl bund 

fijttru. FuD line ef laxideriraist auppILfik 
Fipitr Mink* SpHfoliie* Ca.j KtaJLn?. 
Mlrhfoan. _ s _^ . 

TAXIDEItMT SupplLs* — C|luHlT Rrtlpclal 
emu bfSth, gemiLna J <wm Head fimni. 

TiMriK r inatorla,i 3 . ?tc. Everythin* for rlie- 
ppOffrtisJ^f tnlilpniiL^L". Send Eiw LIU It I in ■ 
(TAfod eatahisue- Fret. JdrLtS liEod... ] It 4 0 
llrdidwuy. Denier,. Cul ulTAdO. 

PUG 5. BIRDS, POULTRY PETS 

4,ilM..iJ09 CHICKS JhMlUlllr. til I* lilies 
f-Qlumfc hiu been readied In Ike iliurE 1 1 ■ -i 1 <= 
ill tlfLcen years. IlEie Ex llM 1D1PCT. We 
haw Only bEthesS dufilllr thicks.. tbut ant 
huli'lutil Ira the iQos-i i: udem and si irnrht* 
JhChhalEhC srtiiipumpt. Our Chirkt ILvS, Ehvy 
Kpraw, foaLher kuLrhly arid liluVe >uU & Piodt- 
Hflpoal rtrifli Irani ■_« ! i r CtiifomfT* a^d llirli 
BAliWWJH IliTt h«H EK» Twfiy that we tim-es 
JmTCflAcd nur raii'iuii emB year rEpht ElirOUkll 
(lif clpf'- r'l- s Lara. Order DAvLl Thlckl !kl- 
ye-ir and bs .sure siT : _ j v Ct a j Arid 31 T n-TI 1 3 . On Hi' 
but j.; i* : 1 1 1 -r- — niy heat — i^r-Eril ur un-^'sril. 
whlehcTer j-au nrffer). Frir lin lilSiItAlO ill l p- 1 - 
hienti Itkrnd. ItUff, WfcilSs Kocki. H. C- 
Hodi, wjutt Wamni^ESflE. Itni? OpnLritrtohi. 
IVhltfl end Huff Mhnan-Ji (8.15—100. *2L.flO 
— Hid, E41.J5— s». <Kn«JlAhh vyinkti- l-f-R- 
bonik Buff, bwnm HHtl An«inn^ (T.fl^— 
IPO. 513 , 7 . 3 — SS.->n„ HOU, Heavy loixell 

— EtlO. Aisnited tOu — IDO. Ws l-ss 
LHratlffS, (SfUihidEtS 1 H 0 1 - life fletlrcrr Anil 
Rile iddKLwiai jmitftHiPTl fop 31 hIhj-s. TaE- 
si loir free, liravix rptilEn' Farm, Ran'iiSy , 
I]i- 13araa. lit. 34. m 

112 1-ULKFE10, jEsirjjalmi kand-plrked rlilrkx, 
bmliy Ulrkeyj. xtarlAd CliJck^i. ]iylMhtk pul- 
lers, rtrtiJelp; IOfft iFltPOrt^d- Wnndcrfral 
paisltry triHik free. Bcnr'i Perm. iluuEe SE, 
riarlmll. lauA. 

FOITkTltY Ti IlMisie: -I.eiibnir pnuttrf miif- 
iKlne- V Lvf yems *lJM; fine yea r IrLAl 2 He 
In ! r . H. l^ulLty TilOime, -C-SX 

3.Eimi nt Jsljj rria - _ 1 LI Lranlx . 

SKYMOE ^ 3t CMcki r i myi LsiEi? t|(d «nd 

hl 0 Od ILT-Isd AE(Kl(p iyiTiOLaeil foT If il. iyr-. 
Fqj fi 1 : 1 : r 1 L L n L r sli I |>nLerat : ItarrSi], Buff. 
WhJtn ltedx F ChrpinREiuis aSOrl Witn-- 

LlOttSs IJJ-5— HIO. UinscISAh} WhLtf Lhi- 
hnrras, Fluffs , lErnwrai, Am ar.ns (3.S5 — 3DQ. 
WrlEf raf fiLrtfUlik SeJfSTidUif EISdfLf 3C ^ t r-Ji - 
rrr. Jbni ^l>. Spraisfur. Ind. 

IH-MUTIFIIL 0 hnw pirpple^ fsdtiiHllj nnd 

'LiiilikpI i n: k-rii. Ai-IhiII’h K-rnn^l ■ ■ fl[*rl 1 i i ±. ii. 

KAlKT IS^nflFd Pkpolos-^ltkn hahy tienrs!’ 
Fhntriffi.iph.Ln rttnLnffiir. snnvrniT im^Eean] 
Hil. Itn^al KOuieIm, KapIrrilllS. Eji.iif, 

ft A ] hk Arso^P woo] PBhblPi, Wwii wnrik 
pmamL (krutSli cull Le ifo^a. Bi'AdEiruE 
a r* »'■ >'■ s 1 1 r a 1 .4 , pt. Ana&i.p<iOK . Alovrt It*. 

Iran. 

IMPItovBcn lir^isT- houts. fle- 

sl|zn. Elba] for sfLIrLeraL Iitlxj d L n ff . LLffkL. 
r>iuTi]y. Mdinhip. Kisy to OulliL OwnpJrto 
pknns fiee. Jt e Mas^eLfo. Ill VV. Waxli- 
jhatpit, ChlSatf^. 

YAXlikl-: Ft? r 3 CT b . bull pupa, t 5 -.nL- 

diiffi, fHH Hiii lmiind, Da 1]ai J _TeuL 

BEAUTIFUL Puts vthiib jpcJlc* da<H. 
Ansunin Ksnnels, Mraif. N. link, 

FARMS AND FARM LANDS 

h^M ■ m j - -■ _ ■ ^gi = F a " 1 

TEN Ac n fruit, pnultry farm; nm timid - 

3 ngSE neny Lake ^ T t> hi c jlil (owe; I'Wlll. J ay 
tin. Lift JiicraLhsLy. 11511 . 3 21 N. DrtrLMrn, 

CkECAfO. 


fiTBOrT^ Xevr s]iifo|( tlEliDf. wrulci'i 
jfrcatfbt form 3foi- Aruny ipijitd ihifolul-c-ly 
nenr bjinfffos: Si| 11 1 MhLiL fimus, POOPL^ 5 
hoirarc, hij:hv.jy liu-biedie;. Thuil 
C’nllforrtLa. SlihC riK/fltJ- MUT : iLosn't huj 
W5i liu-UC Jt. ClMl todfl-y l!T Inn? frw ru;iy. 
SI 1 out ^F'f’nJr, Sfi.ii-F I(Il -Ivt.i Nwt Turk 
£kty. 

CANADIAN Tai fli-fo fnr n ikilfor 

an acre aul vji ; jeiiaS] luuraLhty puyiiiL'blS. 

Farm*. LlmtitT, OunUng tnrl n-lMnc pb^d*. 

iiiinnr^ls, LrlicStijiL u. linker ul ]iTupertjed. 
'A'lJle iE an re for liee HJujEialed 1st. 

Tax mu Birvln, FU-OIIL 613, T2 Quftn Str 
Vi'^ Tnrci ratra. Ca nada. 

~ y K-iLw—'IJcrEl'I-l^ ll Inru'^tf- Ll^it -prlees. 
FxtaLJl shed 1£H0 l ^fonay, iVadeiu. Mlhd. 

T3ELC GbraE XurLherb sSSFAi An ^UtLcullUTil 

ftinidie uf t^rtllf pmliKtlvt forms wkne 

jrraLfi, prLi i-e nnd oiieraLing I’Di i ' i are L 1 :•« Lil 
?[| iuni:uEa, >'ai Lll Li^finta. >ICIIitfl0i. Jnlah^, 
\\ a Id njil ora u in | i Ir-r-RuiL. \\ rLLe for fr r-t buak 
jii-:l tuJL infuimiitJiHi. tZ. C. LecB, Pf^il. 
L^Of, tlpeal; X'nrLhfna Slaslway, SSE. Paul, 
^1 Injifidila. 

g ■ ■ BJ— — 

y I ■!- SV OirporSmiLL^I farm JiKirauif Is lip. 
Ouud Itlld afllL lit r<K-k hcHUHsi mrleea, 
H'uhlnJEtMl. ILiaitann. AEfonexnfo, Ldahe. 
Xn-rEh llpknta, On-^Dii. .Vdc ntiDiil eaLerirave 
nnrLhvFExt deLSlokuiSliti Mih3lt Wim FUet iQfl. 
iJfolalUSfe. Jin part 1*3 advle*. Hjireify sLaic. 
.1 W. Uhw. HO NinthcTTs Faiifiu Ey., 
Ht r Tfoul r T il Lran_ 

* ' timvx, *5 A I «f -ii i. fo [y r 2D icrt* In H3a- 
guurL Ov.arks. 51CD. PiBOEag, kumllip, tfflU* 
i> 1 11 ^. HubbnTd. 2 L1i u re - 3 = man Jsidg., Km- 
iu A CLtT r 3Canpas. 

TREES. SHRUBS, BOOTS, HERBS 

— m . 7 •= - J ^JJT ! — i 

I'O BEATRrtPUL JtrrrRJWM ihd tll^nts 
fnam tlie- kiilnraifo moiinEafox pre-p-aid fo you 
for OrtEy Sl.ODr 1 B«fhy ^fountain |Uue 
-Spruee- -t year raid' 1 ^foujiialai llwarf Fine 
— \t year rahil 1 lSuslJilAr FJt — 5 y-r*r OMt 
1 I'hiIii ju'.Ili silver Spruce • O year uLd: 1 
lUirky ^EoimCflll J5 (lip IhnlpMni Jm, bJCKitriliiB 
slje; '2 ILniiiiLu L 11 Viola — Lhr ivLnLei jiaiuy, 
] katiy ^Eii'jrataLn Hliarlu Ifojajf |, 1 KkunJ - 
■si ill: — red hShrled er^rmfllr Fluit UCM, 

l'rc-ptld for Sl- 00 , Rocky lEraun^pfo ^ver- 

jjTuen Pd. r Everffteeit rralraiaiDj. 

FELFE! SieniS for EliJe- uniaainp :ir.T 

"ntrballlt AlufoOnn." IntfTrgtlnj! ! Jnilrufl- 

tlvr! Fldurn^Lunal ! CcrtLaLus over 300 vnfo- 
nlilr Sirrb Eu ti\ I tins leNtiCd inS lu'.liuH H- 

frflt for iK'iii c* USB. ifonudfiilLy riiumtr^l 
In mtuTnl ci: lors. XrcitL'il crexy liome. Dime 
rovers pdktlHC ukd hfl0dl30*. Writ* fodiyl 
IbAtinlu. H~> WbbE liSth Street. Chlcu;p, 

PROFITABLE OCCPF ATEDNS 

ICAlSFI Giant IidHTiMI — D ie fKHId. a^amp-^ 
ricek. BLp: ifouLAffld— b|j( prdOE^. Uur eooi- 
|i N-1 1 > l^iUi k«>k eo ae-ra every iihose- uf frop 
fulEuie fiolrt SHU fo IHATkCL sSsr#. LTiCrfk fu-M 
uT IKIJ L-ed! dnwi rMTlcnroF . tried jilain. amt 
!hr-l]dii] Srupf ext Ians of fiJoneer fluff r liseri. 
Fi.riil 50c 1 i'ii I '■ i, UI 1 I .1 Frra^ L.h.lo:-1 r Ll-:-, 

JH-kA I Si cilTWIf itle. Oh In. 

"SELLCiO VoUh RaNiltfl" U«k raf v* 11 - 
UhEs Sl^vx rlsnl -. Files' rcotk l?l«ii]ili LL, 
VI M a . ralifomfo. 

KAltlN'Cl Jiir.itip frciffH. Interest I nj;. RLff 
fiiLtllf. FeruiLr# foy 10.000 eggx. Free 1LE- 
Siailtrtu AlUrSrKCin F r« k I Hclut-L t !■.?, Bol 
Mi , jfoyr.r, T.nu l xlan n. 

1 ']•' IE4 lO Rafoeis needed!" ^L'arE tiucky ariL 
WtSec Eraf Erse Deg i«mk- AznfTlcan Frc-j; 
GanoLmi Ccuapany, L3S3-U)r X’uw OrJearu. 
[#hIiLbHt 

OLD BOOKS WAWfia 

WE Fay tin i it (5,000 « H • T I Totf aid bOOk^ l 
al^i 111 pli rndi prirSx for Old maj'ur IrLSa. LrC- 
tSEa. HCrrijij fwra, A rLnfflr stniy bopok, sehonl 
Look, clit llikJe . Eravul Jiuak. : . ■ r 1 ■ ui ; a ■' . Sfo, K 
Ihiil IwU-t Udir1k|n-i may Hrlng you *7iO, 
(MiM, * Mitf nr more easli. HiouKaiidx Wailtud! 
A Hill All EO^P TkirlMT dilMTtffldl U rillnilOlc 
rilhtlnra nf Ell rt L ira's. Fiogresj" and ■ 1 1 9 Jl 
fur MOO0, Tik.i l«iyiH nfoy|«|E In UP M d Tforrc 
found a TalualLile «1 1 1 i on of JJ Vfnu-: und 
Ailbn Is" for wIiIlEi He |iAy jnCDC. 0«Wl I0C 
[Mi iv rn h ff prLrr 31 Aine-rleara Rrolr Mart, 
140 S. Deuibonij DApt. 513, ChlSuRO. 

BM0KS ANO PERIODICALS 

FREE I Biff CS.LA.foI dCSCLMUllC IforldrEiLl 
af bwks C0 Mi tJ0Uj nu&Jfi EB. FniikUll Ifoh- 
ES^bSdg Company, I 0 O North CfoEk fe’fowtp 
lirpt, 3 1 02. fkiraffu-. 

mriLB Ynur d-u.il Iidj.E — N rw I .auk rItih 
plAhs. IlietilOdH. Etc, 31 - PHCIB *3.00 Fop- 
ular Mrrlunlei I^rexx, 200 E. CJnlarL> Pt. , 

Chlugoi 


PICTURES AND POSTCARDS 

F----T--T f - -- — -Tt-a 

SINEjLK EMcfUie ^IfrEbiirDpe. ISc-Gk lei fot 
■Eairap, lic-Uimr Co., ifoldgspc>El F C 1 .m 11 . 

GAMtS AND ENTERTAIN MENT 


PLATS. OdteeILib, irtusit*! smo- 

E dete ininxtreL dfil parts «i!b s 01 ; 11 pruftTlrnl, 
il&rUHw EkUS, «4l. looDfllnua, 

dItliXB, Tr^lfotlOkF, iqvcnlle [>layj *nrt 
diinffi, rmisiral rEidJnix, en' erl :i I HI H. 

milks- up fCKkI*. CrC*1o? rtPi- T, H. Denjr 

pan i Co.. iS2:T Ha. IVo^iash, DueiE, 11* Chi- 

tlllk 

MAGIC TRICKS. PU2ZLES, JOKER 

NOVELTIES 


04 MYSTIFYING C-rd Lrieki, 10e. Ex- 
r-l ri Inr :l tn ^Lriink lane u iff INusIr-il'-d. 
IfoOk Min Lrieki. IOC, BWft 153 [varLfir 
tiJeks, Ilk. AlE (hree horalix, 2 "■ r . ChWlutf 
fref. FrunkLin ruh||e!ihng 1'rai.i p-any , nm\ 
North ClflTk si prat, It^pj. ^□dL! ■ l.-K EratfS. _ 

MAGIC CildiVue 20c. Lpim. 1 
DthL S P JErbPJi’ CUy. N, J- 


MaGEB Ttriek raids, IJrit und m.VAMf.Vlnf 
••uti] Lriek, 10 c. GeCpJgS fFnilfT, 24 <H Jcffriv 
&on, fjObSufJIk, Ky, 


25 MAGIC OHdditkl IrLEkd 25 EtnlE.. 

e E.-al.u 


c ll-J 


■ 


^EXISATIOXAL JLIujfJvn, sylrLUaaL fttTCOE. 
Creafos riddle Clod j CSuh>Ji aaH5 w| icc-c- P*t- 
T? ►lined by in^oito. hmlATlul-. Inrorui.LlJoiL. 
^Dr, tafoiiPf. TE^ Asc. O. Broukljn, N. Y. 


lUJklUHi! In a \jat. Tame ydUr ITLQiCy 
frleniLi Ailil Uwlll lllC liillct uitfa lluffi-T 
ioksr. ra. Great (or April Fbral. 

Chrark'-i^ Rn i S0I, M erid en. Twin. 

203 FIM 2 L 1 E 8 ” VVLlLi IrLanjcled. dlfti. 
li'rfbO-f-lfoSJ. fUh 0 B h Ct r,. 1 *C- ^pinklln Full- 
Hull ML CrMiifuny, FOO NurLh Clark HlrrOL 
D e [iT . 2500. ClfcL ia RA. 

.HllN MazicJand' fraLerraiEyl ^forlllil.V bMK- 
Mi Inr, -JinpEc E Hr- (mnEajnx many IrirlSik 
in%SnltEJoii*l MiKL-rbirF, 5-LOU.ilt '■I nt r l- . ■■■ 


I ti G 1 31 untraLed foltk-r natalO ede latEi^L 
trLrhy noveltii-: I00„ Fmlistj BOI Fort 
EiHniiifon. Bpraokpn, N, T, 

pM At J 1 C And m^Ssciei paa(p*i(L 13- 
luriEralsd beeh caliiln* Witt, 1*02 *jt- 

Jom-jiIi .irf.. Ht. .rnxepk, Ma. 

MN K ffftrii. IL.mt. HarS E0 

•jileatf-. Stranil, N. T rLp^h, rbiC-AiiJ 


TfilHE Cal aloe us, 1 1 1 u dC Hk!, U-i hE 

^fauif-fll. Ff|i(. HIH, fl.,likaAli , Wl.-i. 


A31ASK Al\4 mystify! ftp pnciuLar SdLCT- 
folPfT. No : -fc I LI T MtulTcd. Two Ticvr Locks 
explain, dedcrSLe humlridai Irhfe- 

JTCrii eaa do. "So ^tirln MaffSr‘ p ' and 
"Book I IIOII Wenders,'' nifeiveluuxly lllUI- 
Irated, buurad tra^iitlieT. bOEli |iOllpAl-EE I Of, 
Nei'ie TtiS. H^hd foJfeFl LylS UPUf]ai| p kEs- 
Elnn A ■ 'j, Pa llia, T ch l 

LEA BN TStiErilMiUiAIUH -Lie JfoEfiP brlRB-J 
harE LciIlxcH. 3mJllb NOTtl> JrlTr-ricsi, 

I’corl a. III. 


LAUGH FEVTiAlfoRll n-iBj; c cn-alpgut, 2uc. 
flDUfkn, S20 IV. 42nd Si., Kew York. 


BAR^ coins 


OLD Mloney 'vonEr-:!. Will pay llfl V -dDol - 
lari far IDlH Liberty liea'l hkkel (in 'l liuT- 
folo.?. I w r*sli prcmiumF for oil jute 
coin*, £rnd Je for lxrj;e- craLra fidder. 53&y 
■ii 1 pin Inurh prraflL Lb % a U . B, ^IbK Me-I|l, 
H ^Eflll rida., Frarl Wnrtii, Tnxai:. 

iriOlli'.HO K.U'IL Fiit Tare roLns. We fuur- 
ilttee to ray the wiirbL'-: JLiftlHdl ptL«- UJd. 
runE ; up fo 53D0O.H full. It HK0 fOHL i'.II.OII. 
r*m* nr TJatH. law. IR70, l^NU 1 m !10 
*20.04 Safli! 1 EOU . U)H0 fo 1S75, JPlH 
210 .IJO each; 2'<n htfort t® t-fi 1309,04: riOc 

litf^fi 1 !l 1 ii *i rfd..tt4J ; J. I race In cents before 
1W *33.00 per 1U0. Fluff HEMfr 125.(0. 
fbteisn fflln-S h^ir wna, hnU ilLmeft mill 
IImius fends uf ollierx tip Era (2500.00 f^rlk 

St rid dims for Iatkp IE lu $ irtt c d list before 

3 •: n >M 1 1 1 i.* tHilnij. TEomarao’ji. Dept. 504. SprlhE* 
AeLd. Mass. 

2 COIN!- 1 , 4 N-ntrx— dlflcTrnt — hljr luruain 
Bs.l P oil LOr. TlaLerl W. CarcaLis, §L, Au- 
RUdlLne. FIOtLilA. 

Fit DIE! Fnrez^n rnln. honJizi>:tE, and 1 :it&:u 
11 1 uxtioteil ui In raE i^us US. !?e’u.l 4C poilk^C. 
UraLra fiiiprtiTBJa &cnt. THthnni CoLiko. sprinff^ 
■k Id . i an, Mass. 

RO.0M HA HE Cdi0s t mEdAlJ. PHTH-rynrapfy, 
LIFE! frte. NIB. SF Saotb mu, FhLlodeb 
hlll-0. F*. 

I.AlEEjF Cnrats dL barffjlri. IuJCeA. £■ Git- 
s en. I lara dana. North CarralLrtJ. . 

20 COINK l!3r, 100 Culm (l.W. Otto 

OddrlM-ra, t P'! EH , Kansfes CLty, lira. 
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POPULAR MECHANICS ADVERTISING SECTION 


THREE Different sale- tit isdi^is end 
fii i ii, LEt-L HJiL GeriHIVl ruined pudlage dSamp 
Jtc, JoifJih Uottln. U82 Bcnihlh NOW 
Yo pk- ^ 

HOJUAXO Pa fl the WUrLd'i hLHW«4 iwkei 
rw uLi! CUlDS. T'tl^C mmney. enrasrd JLii.iijij. 

Import aim- 1 Nutie* our full fu-e* adiuttli*- 

ninfi^dii fin go 2 3^ 

ID. b ®P E M. n .V T n bnln,. jinrLii iLLng T’nllud 
SHU op bcEer*? ls7i>, lifi- - ijj iLLlTvn'r.L |3.U^. 
i join. H n'hanpu, Ikit u~b~ '3. KaiL-md CHj. Mi> r 

¥ 2 . rio'u.oM FuIe rtTi a Ln old i>fvmle^!i In- 
dlUl 3ii.'*i!i ftWUMIj Linwlii hearti $27. ml. 
We 1 1 1 J j - pH ul it muney. 1 1 Lg-lic si prL-TftJ gU-iF- 
□.ii I fed. Hume 5 1 1 . i.i ■ j . HO, ChImIMUO 311?. 
Jjrdrrnl Tn1n r CacEia.uBf . tVloml'jiJd . Ulilu. 

L.' t p $-3 r 7>Uip" each (or 1J. £. vu-Iiij and 
kL;i in im Offer ED yean Odd. If£i V huylno IIH. 
H>c. CoLis- aieem Jibup, lios S7-P, LHt » •*** L 
111 . 

1PUP CENT fW. iv* \wf eu wlna rain 

and cuinmun. Homo u-urlh fS.floOr 1JIM-1JM3 

I n i J i h ii 1: 1-11.1 c-tnta (1 11(1 ewh;: dimed Im? f ii t e 

Js!DJ h *i»j llU«lj nLi-Hela tsnrore W\ L. 

$.110 ; large ptfinltg $2, -Ui II - encased i»o<2 a^i: 

clamps. i L '■: - hiilT ceul i S-HT'i ; lialE dimes i L I .* | 
quark 1 ?* SUODj frictional current 1 l#d ; paper 
mufiflyj Rii! J dntlBrg 41.M&: MilnnMI mi I ins 
13U &; j! 1 1 lit dollius Jl.mm- 111 ;;l 5Hc. ? I ; 
EurcJj;n cii-l nji IL^iTl, etc. Serul 15o tuday fnp 
bltf IDjil Hindi rated l-bI nlup: liefi'Pe ^ n « 1 i ra xr 

«inn_ Ni(Eanql-Ciiii Company LF7k, Hff3os j 

held , Vf nr hlLffl M. 

I -Si mu ci i i'll i j'i l 1 in iTTia. L □ t ei fin If rtnH 

Ibci. PnluiubLiin ; Lincoln il.L'J: SLonc 
Mountain tJUie- : Lutiiifllan 41. ;i*. IfarEaSn 
selling price list an. I On I LhiinSa, Bile geld 
LOlseit 55E. j ! r--y. Mu skewer. flfcl e. 

d 1 B J I >i Cnllcrlerd: Read 'Ttm- NurnLraa- 
E <1," Intercitlnp mMiUiilr, TH-ii 

E Lon, JnclLiilLng hnufcleE, e I x nimllu $ k . Uif. 
Aiiifl-h--kn jVii'iiLijiiiEJ? Atiai'Jttlcn. SuE[« P. 
fl.j rd|| r l L-n . „ N^rr Ynrr 

MW ■' T L V Ii *^4a p J.ln^ln, Vi- 

Cr i :iL . SL , 7i[u!.mil.. , riijLjl, Oregon Trail. Itan-- 

ISIUl. Arhapiibi Hui l>Segi» tl.BD eui'li. 
mat cilnEngi,^ i n L -, mscimb mulEf. 

S.nlE La krc, 1 T Lnli 

Ha tt ii Unlioil H i n 1 if e- . ffir-rlan eaJna L wtr 
me-JaJj. CaLalDgue ]Uc. Mu:i.^^jk r l!olora.i!?3 
^iiTi rvi^. r^aiyri-d^. , 

['NiTKP i^nEfa. Lerae cent. Mi htonsr. 
Sn nlrlEoI end IuffbIh liai. J5c. TtiiTtem 
ilatcx large «nlg. jl.OD. CEforgo P, L : o I M n. , 

■ l iijN:i i c r±. Jifjlri*. 

*5.0* TO ULrt.aU ]‘:a.’h pi I it fnp aid cdLqi. 
Keep ill old uinney. ^end ID cenE« lar ill us - 
in Led ™in Tfli-jc booh. 4in. Gunrantetd! 
prii^lj tkufLni; aniL adIJng. Oqin. 1 n ge t 
Hnr 1, L* mu, Iff- if. 

IM II I 

STAMP COLLECTING 

r. 1^. E-llAllElMfi. tl.M> Act, PbItti id 4 
blft Its trcordinzly. A. Aal'Lioil, P-1DH Cl ±k- 
■Ui» Avemu.fi. uiLlnKO. 

WO LL]j] ft'S- ruigfrL Irlfenglcl OLa^E. ^paln 

IrUiiaPto Ain' bL-irtlmcU Funlt HfcnaLI; i»lc 

]i;icki't 25 difFer^nE hustli i. ■- n L ■ 1 1 ■-■ □; t#Lii« 
Piirly fl.’DOIki nir'kil BrtLJsh Culualea in- 
rl Lilting Pbtpn TraurKorr. Irr-Sjmd. 
fEr. ]llg ['ii lied FiLiEf-4 |tsL. Alt Enr anily ,'*r 
1 1-' api’-f'iiAl ;i i|il I.' iilI i. ltJeh-Fli j hl j^Leiup 
EVintpjnJ^ Bggt, ijij. MfLenr. YIrgihSn. 

IT! EE - — A liuidj TTfEeTrimri; dnteetoT wHb 
i % ;m‘Ii er-:ler for SHy BrLEldh flulonLcs. .link 

Jl^teen L‘. B. ronmiicidnran'i^y. rrl« (-penly- 

JLi- l 1 iciiU. In ea>ln., no jLimpx pleixe will 
Jiii n nr 4 lif nt by tthini mail, WltUur >E. 
Fling. iSfiiMh ^anunlalti. Kranllln Ha* 

lEAlElTSKfi! ! AfglLanlstan iieAuljf! Da- 
TeL ni' ii i ■.■jldgL.' -I : i « | > : laike fijvi'i'v i lurlLj- i 
in r.l -L'Ayiiibn htrolor; iriirce Kyrian aLTpo^t; 

L I r !■ Julnileti; farheE uld IT, iuVf ritrux E 
All Tnr .-if! n?3Ul inoraiqU. Trlilj«rit nomruny. 
Mu IT M cKean A»-fi>U f. B a I Llnnue. ^l-ityl alML 

iiy's-T ifMs liLtb! mg inrnet *ir flUimw 
fnnini KgyjiE , SEnnij Turlwy, Pcrita. ftc. r Etcc 
lo BPprt'Til Bjipllcaiili ?ili^ taelose le ptret- 
■ge. rh-'iDiAn hi &mp MirkpC, One- 

1: a. 1 1 1 a. ^[JrhJrari. 

a shohtii KS'f ' Hr Hlsl> Jubi^fs ri-n do- 

nmi:L) r 5-I-I I’LldnrdA £ |i I r-UirLii Ijs I , WmEimh 

mubch iim-i.v bHutrki ArcbanUkan [aeoiw), 
iLnsHxn Hungnp Eimnp, hIkti Kin, 

JIciiliI iitii e , Quaicmalg, pin, Alk only i.flc io 
•<l»[>n>^fel nppl Irani < . UnEun £Eaidpj, P. (>. 

Kot tu ■ Toamo. rniiii. 

UJflTKP HEttfi— PCIihopnE* urialtPt rteD. 
iILrTuri'nL IDi 1 , 7*5 dil^cTeni fiilri. Hf-ldri:-. 
herg, HBTDdg. 

SCAItTH IIaiIi-il fold 'flfimin ilalrl. f-s^ 

dU c 'iloofokU. Turin. CiIms, S5 If. H. 
filmt liL“-rci|LiptHf Cfirniftni, iDparitnlt v*rk r 

jlH'ikiEelv Tree tu uiiiijiituI uppLLr-bnt^ lTi- | 

n hi 'Lug -po^iigD. Viking Ptunp Oboptqf- 

WltkiAreiDbiiTgh Jlan^ l?«||i£tng. Bpodkli’n. 
N. Y. 


A HIO Biggin— All fDf only 5&r. Stacnp 
xIImiiil, pmi LiLing s iiacc-i fur MMUII iIbdieik n Elh 
700 illuaLraELiins, jijli hel uT didTiTOnt 

jlmiL'S. :ii>U hJiirfes. billS mi till lie' re Ine-i^UiC 
E-tr-t: vtuh (aeh order our ^ftiDphilDt wtikb 
VDkt5 '“Hp^F kfgkD 4 fel-eaii p- U&LlpelLun 
Preiif:TlF. hh *ml r.ur prLr-« Hat bf a|kiuma P 
DuppItcE anr| JmndmU nf ba-TgriLn; In ^rL^; 
□.Hit jiaLfceLd. Queen ClEy SLbiiiii Quiii]iiiiy r 
Miiota :jiV fii>4 Bate ^Lh-l-C- CiBrlnniEt. Olilu. 

TWO Pine ■ i L r i . :u il EriungJfj — L >/ >.■ I u ,i r. I Ltl- 
■PUftle *ltd iirrv li|-^iLotfr<k SToKBiiiliNiiif IrUn- 
uJe. and One jiocicei luetudlDg Ubaai^l; CJbid. 
(S^lwik 1 1: LilI, BL, PUrrtij 'L'CSO. 

H:+Lhgi;:E.. ahine an L | g.iilntBl lOirupn;. Only 5c 

10 iLjiiimva t nppl KrnnEs. l i <,«L< :nuc -SL jiilp Cft , 

JiEfW J I*Am . H-VA XIiLnfj'Lm, I ) y. 

i H1A mV* — New ” id-^lorfd. !>lQ£iin- 

lililiio flimitl triangle; lErrtJTLn *nrt Onale- 
iiifela. tilanRlei,. ain-iLLeiL In Elie wuf[>S; hDJ 
li: e ilii-irtEiu c n - hi it h a tiltnik A ll four 
"ll*r( -ffl-grL" ErlinglDt f*5T Qlllr 5k to *p- 
jiTiiva Djipkjrnnls. Arldngtpn. H-t.Lii:p t\i. r 

[niu. lflt. I tcEhf. -ida. M lL 

aJIAUJL^T Blauipl AirmnlU ! PlfioHiUI 

63- {LLfTrrervl sLuimim from itringe eCkjntrkDD, 
<i^ KuTflpDh incljdlna JietutJful Onine# 

□.IriLiull, ZfcnTi li.ntL, etc. r 1-Ue Lo ap- 
iiruval i|»]lemtt. UariAlb Du., JFax JUi\ 
Htitlwi II. Km Yark. 

ATTIINTIONM Apphn-il □|i;i1JcliiiLx. We 
«fii*nffD jxrfJT dufHEf*teJir write r«s* TinsD ln j 
IruiliirlLnri nnrknt amt ip^rruk. 1Euii3e, IL909 
Vi. ' fit O-feoj lO. eEil. T l >jt AI3 lsa_ _ W3 a v u n i_L i 
J A M.4 .IeTa V VPalErfal I , kargert ship ilnnpj 
Sdfiidijnd 4L.eU|qEl-arnil. El^rlilUed lu Da^kDt oT 
HiLfLy ■ lllte rent HjeAU.Ljfu.1 sElidpx. tve Lu ap- 
S'luval apjilLcanLE. Kubiler,. King,. L.adrasLer r 
Olti'-i- . 

il'j'c Er:ir#jtin raciErt, iiirTormt t.fq -nn -n a . 

3 0c frith approvals. Sonii^rn Stamp f3o IF 
Ihig Ipin ‘LNjiJli I a I il ■ Mil hlgBCi, 

*2. (Ml IL B. ClaplEok,. >'n. 5JLt, curri lit 
poBtst loi.io. ('nin2Dsi3ig min, only Ik. wltfi 
a niiTavD I j 1 QL:i:it IT. H. tisL r fiee! Tar Inin 
h l ufim- fl. Bprlii ell-el ti . Iliu . 

5(3 MT.lM.3' , B 11 1 — M?ny oIjiuIceV Altiuin Jc. 
Hull eird, siij! XaTtlitmiPtfin. lE»tori. 

WILL. Pay (ItlU.Ct) Fur IH2I lc JITetb 

rrtnWlri nttn P« fwatnd elernp i\am$ 

1 1 ] , U'jii. OM LE uonsEd). HtIIi 1 hefare iedlL 

Ilif. L ine IILiNEriLeU [alder JOr. PM r Ubl 
4-3 1, Klyrta. Oh Ip. 

WILL PaJ Up E& Il.WiI.tll) each for fer- 

t'ftln I nSifril SE-atil iE^inpi, W> -nffiir ra«N 

pteidlii-in for earlF m&l nr (iPUiid E-tempj. 
KppdJ mt f(sT profu^rky Llh * I rated * -Ha I o. 

Area do H ! a:npun r t;i PjcLJd Aieade r CIc^O” 1 
liBd. Pli lo. 

trliKLK Anil K[yp1 ;i ■ r^na ■ I lets. 3 centa 
lo appporpil nppl I Milts. ‘SI Hurorplk, Mooru 
HI. 3 ! HB Boill l> rilrllflil, rii Lra F o L II linn I i. 

BEYENTEKNTII Whalf^iTc ReTlfTT— 
OroeiiF enSflTscdr ^ent Trea -on ipplleitlDfh 

jCiripirr S*tnniii fP ii ._ l>L i pL._ 4, Taroiilo. ran uli. 

WOftLDWTnK l^enny approiali lliiE inl- 
Ufjr. MeBf pa, *25 MaLn^f'flrlngLim, Ky. 

Blirm JubJ If Ed I roiimleie heE nllh 
appmraif ise. "Tut Hiamp bhdt-- Jj 3 n l 
North D <onJs. Dfeat u r, I lliml i . 

3D9 MIXED" Be, IMG ULnpii 10t Hir- 
Eihi* galore. AppnafelJ. Iliryoy Teepl-a h 
]>oniiiir. [miiir-w. 

WFHTkIOJ Hfinisphfrf picket !®c Ed ab T 
Pd:i i :.I appLLi'fehL-:. Y;i:idi , rh«iWVfl , i r G-lil Blaie 
ripTelAa-it. E>b3i>. 

DOMIXIfAN Depuhlle. in dUhtni. 10c. 
r^ffo ftppiuyila.il JlbilPft 'hire. jinxikUnd. 
.Ik - . C. ^ 

PAVKETB. PeLs, approi-alE, price LLsIk 
free. JuIiil QtaL IHti Luring Vlam. Xvw 

Y oris. 

GOOD BrliliH mlunliis. MweH nil Iu 
premium to llr-C 100 miueqElng approTali. 

FiTcrcni-e ptuiBh t'arollne Hr j inn Company, 

HaElshuT T. ?ff. H. ^ _ 

41 DIFFERENT UnllOd BUtfi Ibi-EudlftT 
stAmp, of rompleLc iel I T i k fe t e-: I HCitfi hj- 
renlEmilali, Dt 3(1 LtMTi'rOitL uhsolEte ranadi. 

13c pKtpaEd vfI tn apprwLiEi. c. A. L«man 

['■fl., Hm III! 2, City Hall. Ariner, New York. 

N. Y. 

HflAftCE ileytnr. Juhllep, 2(i olhrr TtrLt lit] 
enlonlats hicLuiSkrig JhbileeK. $r n Llh niijiFov- 
jils^_li illhucfc L li-lLangf. W jii'i^ tea 1 . Ohio. 

WKOLtf&AliE tfttaluK fcip ijF*lrr^- IlLu^- 
Lmte-I. Tfetagn SOc. FFa.ik Co.,. -IfiU* i'li.il- 
e r-s« o . DnllipniTE. Md. 

FfiNtrr Appwnll, Ft. Basil 1% 

Mi.Tiy lilt'll values. I'erle IklarkiueF, Ur-i 
273, mK I' HtK, Till. 

BF;ST Penny nnpuiTgli, fl rt Kd- 

irl.n fleMnEer. 7 h ! 3 MichlgBT i . D ctmlt^ 

3000 WOBLlWlM I'nplOlted Si imp Ull- 
tiJFU 41-25. Fi'ink Mtruiky. Ru^ 5U, |>«| tPl 
Anihu> . New Jer^y. 


m V.tRlPTILy, Oil. Slfl.tMl. only 35c 
ta apfmn-aL nrplJcuilk Timur. ]1- P*i- 

jitem, CalLf.^ __ ^ _ 

PEUVATIv OnllfcrLori Uln-ont Lnuc-J. Solid 
ppo i.1cH:iT hi \ ITld iMhv llgh: 1 1 1(1 CJ I-Ht- 
Iijp^ vetyp dlffuTcnt Hemps, Quint, 1111 
XorLh Ahtnr. 'SI Lluvnukcc,, \ V h . 

-TOIN OUr Bullti n CtiLLoHlan CIU&. TtO-lu- 
ynnr dlJPlIUJStM- C*t nietfll i*rrU+ TcguLkrSj. 
V|M wqoL list. Pay LLtEle a Enucith. Rnul 
II mllLTliirx nnmts anil -italilp lb C. L. 
Hjirngop po., 2J.PI F l£ Fifth Ave. r Nerr Turk 
Cli 


>[INT Itln'k bLc -LrS, 2* Glussknc pork- 
ol:^. Tour lame In gold m *nHi«a^«d -wvur 
J>:. Grtmilind, 111 Nn. WeUk Chkin. 


IiOuU LJ. 1. appFoviL^ rvfeTuri'A 1 * please. 

U. All del. F. Q. IfbX 11103, Bl. FvtftfllHirc P 

Tin. 


3(1 LUFF. Ship md mip btdliipi. 15c. Ap- 
pFPVil RpplJcRTiU upijr, Fjet price Hit. Itais- 
gas Ciitj MtftrbP Co, . Ia?o RLdff.. Kenyan 
City. Mijl 


UNITED Hi art -i, Cisiaik. NUnTuDhdlnDd, 
M-tiIop! Wberul Opc "Four Bier" appret-- 
g|i. Nnminjr them: Writ* iiut j 

keH, lEov fl-Cifl . Tnr ?.<n. Arizona. 


11 - A ■ HlHtlEY. Tike a rim lire, nsjid a 
1 1 1 1 1 m 1 qnd see whal ?l;mi;i.4 I Khali send yUil, 
If iljdL dallaSed, dime refuniE-ed. A. Acder- 
3117 FiiHun H4,, Elsciok.Lvh N. Y, 


EXCHANGE Bleinps, poUnnH by "Es- 
huafforSr" f L hpuc Bgrtnu. PerlJ I3H. 
i’rnnciJ. ParEicularii free. 

fO>lfreTcnt be with 
aLiphOt'elu. HuddOII Cuciijia,ny fc l 3 lalhDeid H 
N . J. 


35 DiFFKRtNT ^nutn AEuerlrin ter emir 
1 nr. no appiuo-alxj Hur.-.bari BLa.iu.pJ. Sa.ml- 
u | i-3i. HI, 


FliLEiir King GfOrHi' ;:n. •m ri *L |ia> kfi. 

id yarlrtiw. I'osirsd 3c. RirtwEfl, DCHF 

FPniriki, LfayilEy, M lcklgan . 

FllLhFT' ][EJUl"ltuJ iiackeTTncTuijinB Elrua-*- 
dor, BuLEtIb. anil Chile air III a Qj Lu nppnn^E 
:ii>Ed h"i ii? j luhiilpg poetAff#. Bue PI. 

Newn an, Gencgtn. 

* t“(LYKAN loloml fioo him iiiiprovtL-j! 
IIcikeE. Kend-lncLim. Ruftfeln-, New V'>rk. 


TltlAMUl'I.AEE loelaml n Lriika LL, icbtcb 
B erhni.hj No, !>5, AlidEo.Ha. Jubilee. Set Nlt- 
ii- n jcuu end JltLeon olhcn for jc. with ep- 
l-r.ji i]r.. TiyJijfr'h Kar-Jiapgu. Ii L |i !i Wood- 

EhVtfI- inihli-ncit. 


(J-UAIt^NTKKD GrtillLil* mtai *«t ai»- 

protiila. Charles Hetidrlekd-, LLtieLlob, 

y«iiLngsEiMm, Uhln. 

.1 3IYSH I ^Ta"^ YnlliKIblt. tEnpino. C^njjp" 
Traq, JubJked,. Llhcrka.. Nya-^da. Hu. Ian, 
sjiomorltirt, B*uthHiii^r1e*n3, Bvpir pbcuce, 
I Ur yrlEli apptavalx. VLdcusi, iLnuLe 1, BcnELu, 

New Ymrlf. 


FT. S.- — 37 DlfTprenl IroimDmfiDraElvE, air- 
mull, tlt.l i-vjcli appru-iaH UC. Mbaeley, 
1P3I F^TFfltusri?. Bf, I-hiUk, iEov 


HC.lltrE Nyaisa I rl angle; giant Delzluiu 

hLHwi; HgiN apil Lrt*r»ti nlrmtlia: peut- 

eL RzlLtih finlnnlfK Including rare Eta men, 
t'tilUO. HanMarlnO-. CttlHL. Chiba. Met I™; 
pr-rf. gauj;e; vr^lmnark ilrtoctnr. Tie In ail"' 
prova! applL-tants. Euiekn Stamp: n, Uur- 
kahL. (VI if. 


ifiu SimCBTNT r*. in obpmvRi gpint- 
UantK. PJieljiJ, III, lEnv I LI A. lEoyaj EJak, 
MlrUlgeu. 


P^IHMIUMn With nuwriEi. Sc piK-tagf. 

IlnTuld BptVeh ._ FVH Doilne. lo w*. 

Fill! K 1 MBFblflHTlI pl-riuriali, fifty- 
eight illlTcrr-il foreign, Jaipur ^lahniajali, 
fpualf Inulan Chfelzal, Abr-ssiaili, raledlanlju 

H.JIi:I:iIT:U Jlfi, .VcwEi^im- II M Mil Codflsh] JEfff. 

ai'nland Pud- run I all. Chilean Ardesrondor, 
M u-^l Ini: tn tpprpi el *ppU'-BDti Je poitftgu, 
Tbp'iivsE HEnnp Co,, 3I5J Ho. LinniL 
fit. I-uiiS-.. Mn, 


FREE Prenlinni — iLi'-ji.i' - 1 ope world wldo 
peniLV eppruyalH. KukoiiLii SLump Eu-haiLye, 
liox DOT, Ii rdrniTip, In-ri.iisu 


TliVO BeiuLlful allvrr Juki! lee?- 1 r-n its In- 

(Hi. iileu flno ptchet iSigurla. Egypt, New- 

fnuniMaml, ITexliro, IL fi. |3, {10 yp rf o n f-; , 
vEr. Only V \v e^i'iUVul appllranEi. May- 
Fiiind Hmi'liii.in, LJUU, lEnx 3’>i. BtietD-L 
Conn. 


WANTED — TnSlrd Hlnlrs, Canadian. 
etftinjM. n l-in l^I I aliens.. Klelutnan, JehkEn^ 
trwrn B Pcnna. 

2H HEAUTIE3 lU.Uti, JpbEtce. uwvmlnjr, 
wrarpeawillyff entel ua M ulth a^prtrali, 
HeltheT, 1527 Nci. Whljt, S r nLV i.1t1C^n.i J l .a. 

^TAJir Apprm.ali ^jr and up. ThOmaJ 

B-lrw Pnim, Mil no 

TWlP f'apiieJeiE aiminLL covcri, airmail 
dliL'keri. Mld^Uurl .-.,lvs Eoltezui. -J i i \ ftid e 3 , 
uriklueF dpeumeate, All £5c. ^l>:R«y, 

Tata, I'lnloarci. 
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RICENT Wknitelrtijf! have brought to 

Unlit a Ixunkful Of U ill It'd *1 R(*‘ t'.zrmi* 
richly rep res Oh led In eld JudCt, hlgk ral- 
uea L impart®, tnd Qiher attrauElfi: lioim 
The ilarupi art: all lie:! Sal bundlOr RT1«"I km 
F'ucIllTely limited. Wi split 1 few bun- 
iMif# ami faund hLiunr-r aver alxLy $eilfi aid. 
$ome Of ttLi |rli. reiRlilebeii a blifil OUialiigim 
vnlitiv, An pilvonriiiguiius purcliuvK -oisjihLi's ui 
Eo offer Elies* eluinPl if\ bundle aE 15U Eiif 
a dolLan We advlai jmi Ixi like idvaniASte 

Of lltii Ta E® CippnplunLty Lii cr.rlcli V MJ r Unit* 
« t HE* teg. «iH.isrLii>n MrW H as OUT supply may 
not Leak IcrriR at llsifi JIT Ft, We hare a rew 
Jlimuu Ob urLgiDhl covopt which wJJI tit giv- 
en Eft til? flElt ordnn reaching jit, Adventure- 
St inn Camp any, Fftl Lake.. JHlmtih- 


TtiXAtt UPPlfnnl®! seals. D: 
ilred. Garland Ada If. Austin, 


emta 


juTTT&iii^-B 


i, Dlt| i?i’i 
atUi, Texn. 


. Id □□ Lilnf lag J1.50. 5c. 

A]i[inival i. Ertflfih COiilJ]iny H NHahun. pen 
Ilanimli LW. . 



PK 


m. da 


Rabun. Nmt 


3M IHFFKRJiNT Hfe; 1.1Q4, t> ; 2 , Lin LI, 
2.50. Fred Onken, 9S0 f9th ftt-. Brooklyn, 


2a URUGUAY IDc; 25 Limburg 154 ; 
25 China I5c; n Efcnit 15c. Tu ippnreel 
applli-anLF. Aruher rdaiap Com |'ti y . Itvlrtl- 
eriiird. P. J. 


THE Fint billocm flight itamp Issued 
anywlirre in Lfci* ixjliiiaetfir.-rallEi? Of ProfCBWT 
Pkunl'a faiOiiUi flight iDt? alT&tnSPlrere In 
1 !. I Tikis bORUUftll it un-p ii gelling 
I carrey ev^iy year, We will se m> 1 it to - 
grdhrr vtlLb complete set (£ nliml nr P«i- 
ILurkV Ueautirm VlIrtnR pb|pp. rr>ui|:k-Lu set 
|5 irIivcki l»nn^sn1 JudcniEcb Russia ID ID, 
rampteEe set ill: values! Victor UmHnii^l cum* 
iuerjiLr.il ires of Italy, 1#S5. sll tur only JB? 
ti l L' 1 1 IriJ v Ei ^ opDllP'i fits . flJobus TiEamp Cum - 
pony, 2cfl - -Ltli At*.. DOpt. 50,. PfiV Yor^ H 
H. Y. 


ILLUSTRATE J> U. S. 31il r priM Md, 

I .i r r f ■ egjupleio II. Ei. price LLs-L Erao. ISDbil 
pda late. ItenLnj (UljL-uiii. U4i r l J irk Item, 

S= Y. . 

55 UIFF. CREPT Cuna.ll ilflnt va dlfferenl 
UPlteif Btlhl :.c . ChJj. ltetElrr, Uox 32 [k t 
Chirogo- 

icii.li:' ALL D iffuvvnjt Ft|.mw f I.UO pent- 
palrl- A en rdd. fi rpl], MiniEiwatj Wli. 

FRbJSl Ppronjuji 4 oud ISisZLL aLr- 

riB-LIf- I Fiet C I iz; r I ; 1 1 l r L pLoiOrikla! AIhj Al- 
rbfIij Cufigu, N^£«o]aitil. Guloa^ Gabon, 

i luny OUkLTd — [Jr to 1 p pTtys* L aPPllr-mEs. 

Hunallurr, Host 23AP. ^flnjifjpnlSs, Mlem. 


1CD5 U_ B.| lbduUJjig ji/t'CDhcol i. fJjmmoin* 
aTafivoa. otc.. 2Uc. Lw-. RrLrijTenor 1 ., P. Y. 

TRIANGLES, Ck'.ikOba, uLnnklld. «m- 

nflfinohltj^oa, pllti £5 Ha counErJes. 

tort C+nia to RJinFWil appJtetnti, PLnneef 
_Btini]i L^Ilgp, SB-1 Main, El Mania, California. 

CATALOG UrTOST^ ALrfererrt 

kEelmi f>i freiik 55 differcnE reunlrtes^ — oil Eur 
5 runts 10 u ~ i e ■ r>: i v ; 1 1 ;i|i|iJi ranis. I iLleni tE lOI! *] 
Btimn corp.,. IMrt. -51, ft, l. 


FILL b] — -Qi^L'uri AjItIiE iiiuuniiiii; stauLp iv L eIi 

an p ms, It, KphrEam. lU'rtt Foteil, 111. 


VALUABLE Mint iilock FtreiilemLlaJs 15c 

wifTi a uj>T 0 VtU. LooULp lnoH Latrabao, Clii- 

Curp. 


HOMAMJ l'trt Ilka WMM r l IklihOit [;rm 
far old wlna. p«Lpct unanoy. rni-aaod atwripa. 
ImpwrtinrtE S'ntlnB wjr tu2] pant advertise- 
ment an nnuc! 2BA. 


FlSEi! Pbllatelif par^du, Blimp? frren 
rTf-ryin - liJ L np- lor idling, cijnu odUntl i>es , pk- 
lnr3D.li y ulr uiilli. Foatege 50. iLe^UOst 0p- 
yi rti ■■ u Is. UTflllJ^airp-j. UJLH^ iQGUl Sixrjnjr, 
Lm .Inoc-kJ, Cal If im I b. 


BJLYE11 Jubilees— 15 Jiff* Wit 25f, Wnrkl 

ap«ltl*— 505 lilifferfint idm diflrrent 

SLOUp iU0O 13.00. TIksc utfrit Eo 

Apppoeo] ApplIennM only, List free, Yic- 
Eorls I? Lenin Cu.. 1^11 '1*11 L C an ^dii. j 

SCARCE Airmail and trlanfflo. Reautlful 
L’yuguky '"hylirig hnrsc-' ! xlriuiLL ami siaire 
tlunu-iiinLi trlar.uk uuixllesl in Eli« narJdl 
ore inrLu :le :l Ln uuf >■ Lk paAol Ot i'U d I RTr r- 
ent atimpi Iram Aiou Ltca. U rim: Lilftn. 

Vrni'rju.a, IItJISbIj and French i:pIoiiIlf. ■cLl. 
AB far 5c to uppnm ol xpulk ants. Hi* J I - 

lualsritad Liati Cr tt ivltli oadi order, \Vt 11 n 
today! UysiLo Stjnnp Co-, [P*jiL SSUS, C um- 
dein. Pew York. 


1LLHJSTRATED Albums Spafka dflnci 
i Urn pa; to iisprorol in-nll^^inklfc sn^ r swan 
fltempi. OT Swrji, fkimhlrk. ?f. Y r 


UNITE!? BUtes 1M liUTercnE 250. BtOgOip 

Rue 1 u4 a. CrrniL FtkllA, lud. 


RTAJiFfl. Finn delation tent on »pi?eof- 
nl, <]UD.lLEy Jdtt prlees, Fred. Hcrzlwrj;., 
I'M.lfl- Gnbnv. ELinkunt, 111. 




L]Ri:niA Trianile, 
dia-nLon4-3ha.n«iL Uamp, 
oElitra. 9c. Cnnvdorj 
name. Mil. 


mo oUkt IrtaPitea. 

allier fiMisfl, Si 
12TE North. BilEl- 


FREE! I Hvuh-e triapslet Bot G1-J«J o!4 
TU. H,1 Also packet piJIKnilflcEiit nldLofEHlH Jn- 

duc|ln^ Kngllflh Hi L clt Jubilee, fa.mous- Bp-iln 
Guvi an: I Nowuilibd KhVfl JUnl! Tills- fit 
Linrii.ijria UijiL aUauJulety fEeo with bHigaln on- 
PTbVRlat l J OltlKC Jo, Idlximqrl htei;ip Cum- 
jjuqj, (PSj Mldwood. HCitkr:, B-nMAilyjL 


1.5!. IkJFFE KENT Htemps lacllldimi lartie 
Sfjtntfk slilji. Carnenmu Gallon . Andorra. 

Anrbiilun, nil far lUe tu .li; iitiito. 1 Hppth- 

tants. Hwaddl, 312? GarflelA Avb. f Mlnnc- 

jpnlli. Minn. 


HTAMFS, Hair pence. Wliat nuoddd i Ip* 

tjllA bcxiL, Llnniln rtnlK., 3U pin. 5 Edthkb- 
rent i SI. Ja.int«dOti, GlOlH BiilldLatf, Bt. 

Paul, iripptutrt*L 


1000 AUrAMM 

Sfar.iar. IMS Wieerh 


liture 2-jc. 

CinrlnneEt. Obin. 


aE |p IhtB PBJfcctl PO acns-R- 
Eluriul [rusli — jure muni Ties InntLntLng Ro- 
ll via (1535 JUipl. TranivuL Gaorgla, 

rtu.wkir, Epirus (lArfilorurl hiffl. C*T» Good 

ir-apo, MnriEe-JLecm (cue OTauj;e 

.EL li-C-r*, f(i'. V.duej Mat H4.S-II Only !Vr Lu ip- 
pmvttl jnpkrBntat Ju Cwp«, 2O0Ur A 'it- 
PuO M. RnriUrn, N. Y. 


A MAKING Fkirprl teDirtmt. prlr-CF. 25f. 
R-Ohd POneLly Cumpujiy, 3S1? Gmuctiuid. 
JUrlrib IlYli. 


1 1. MCi MONTHLY Opemi Pew Yurk oflbre 
With -OldOIt orti-lhlzitldb. Co-O^ieTatifa Mail 
Snrt-ina. LeilpaEijE) Avenue. 


OUR Used now issut puckels duubLe value 
Ip year- F reo bulletin. P'UplIlL 370 Gxu.ru! 
Avr., Itroaklyn, N. Y. 


Hilt U- h, Gfliiiiikor&uraEivasL itc., 15r — 

505. 250. 4H7. Newnrfc, N. J. 


a<)0 BlFPtftKNT, TtlflPfle, alnnell, ete.j 
LOi 1 . JuUO idIxciI UnlLciJ HE|,td -STne-, R, II. 
CnrlEC-n . Rux 5-1 BT. Los Angrlcs, fnlLf. 


BALK: 300 Fine atamlii tOu. ReierLa- 
plnsEl-r raids; the nru - wnfl.l ii.ri r, . ? r IOC. 
Roanx hliilL's TO 1 ), 44c. Srlinllmcicr, Bus: 1G F 
Leffestfl Mb., BrwtTlrn. Jf. Y. 


illtl yi\t: At I sed Unllnil Ktntet wltfk 4^R-TC» 
corer of CLvIl War perEud 25c. Appravulss. 
M r rJ|jM h 1104 3 [ u 1 1 1 L 1 [ ■_• n . Hagors-lOLVo, Mxty- 
lindL 


CAMP [INI. Met -at sLatil|>:i sdOnlrkf! i-eAnOh, 
llrlfiK u^kud, c*'.;ilry OllHTga *hil £00 OtbAt 
AlffcrcpE xEimps aa|y JOc tiv j^pprorel a-p^H* 
r-anti. Para.inOimL ^Luujk Co. c 4225 Braid- 
w#y. Chlrtga, HE. 


IWVI3 Triad m r0J.t h HOW tot Ike beitt 
"CSitlEonKa <ij]3i?i’tiork" latkdipi CtiM Good- 

liap*. tTlunfile, Thenuly or|."B 0 nnl, fijiTi TR *m ■ 
OhfetlTOt. I5C ¥P'Ltb tpprovals. FreO uinauiL 
trikdlHi, *iJditloisul ptwtiIiiiu Hivon kojru:- 

Inr ciiFLbnicn. BsTguia H'amp Service.. |Snx 
Il4f, L4i AnielH, California. 


LINUBBRGH lil Uiy ruifT ilc. V r S. 
i]C(l IM- fPW, BOV 110, ,<l Li-iis auulJ.;. 


5050 DIFFERENT Stamps uoly SI 3. IS. 

Arpnw ftternpi. Bo* 45S, ^PiTlfftfl. Cahn. 


£5 LEICHTKWSTTEIN .53t To flflpraial «p- 
■UrsnEj. Fflduk flUiu™, HlatJi Falls. S. I>. 


RftrriSH KJlYfT JuUltil IrtHfl 3 lILfTOEOlll 
cnuntrlui, linperforuEe- 5c BjTd fn:n. .i r mor.i’ 
lire- all iTirLnifML in Clipper contain- 


WEEKLY S-Lunp ini«H3stn? fc thllXtefl weika, 
15i. Rfema JuUrnst, Kiln rn Mich. 


AMBESSbR PiOKoL — Kiechucri, -CewIi, 
KwiaTijr'TrbpiyD, ^!i>EHlHhlC|d* iiid. utlii'XK — 5fi. 

Dopraw. Orem Park. Cillf. 


FREE — 25 DUFcrefil United -SUtei JtempH 
te *Dpr*i4l tbplleiJIiL Zv p.i^Eagc. Hm.inlo 

Fllri, Ml^filtth. 


RLanm fi 




^4e EACH AmE up on approT*[. Ei3lPgae h 
TB^ll Fei FtTOee. 3M0«- Yruk. 


FREE — £5 RtJIIsIi ColimJes wtEli npprem- 
■In. Tlarlxn, 11307 HrmiEh Mfiighttgld. CllLrigCk 


TltY MiJlla.it far nExiapil A p r rr-v 1 1 F..-nli - a 
ta Kcrlpii:? rallertora. W. L. Miallen. Rns 
723. f oeur ifAiese. Idabn. 


105 DIFFERENT &?. .AppravaH tn aetl Of 
Jiy CHmtrlti. K. I e , JobaaDi^ ItD* 2C7, Sfar- 

*n nm. Ciiif, 


Lhic 25 (llflOrejil s-Lebipi finen AT^rlmtjap, 
Ghiru. Ukranlft. oto. All for only 5c eo »p- 

P r«:i si npplicnnSi. Clipper ^tRmp CO. h DOpt. 
7. GEonre&iOr, Musi. 


-IIWl DUPEHJfiWP 40ti 50 OjEalusing 
II.H7, £llc. .IrnTjnTel?. W, Bmhor, 932 
Rona.ii, wiiipipgEom. CuLif. 


FflltE— AftklRlfm lirflo Spanish Irlanglc 
la DiiprcTut appElcunla. Q WSd„ J20I 

HaTtfiSNin. BUftfriar. TVIsKvrniln- 


OlVjvN' — 0(10 1 iCkO rupii^r cent at Scait 
SO jm. aid for Be to nonnv apfifOiil sEurup 
-ippIScaiits. J Harris, IlO£l AJlTieind Bt,, Sjiu- 
emo. N. Y. 


FIBER — Raaul-IFii] silnnuLLi rmm bIx onun- 
IxtOii. to upptdtxI RDpUcan-U (Pi'lusing pofi- 
JIC?. . GfOOn Jg Oil. F Narwocni, Ohln. 


AIRMAILS, JvbJlwfr roinineimuiilrei 

tk'HJl Plimmollt Eru-ruliLC reltretlrei lent- rui 

5c- — provided you dooira iMJr duu^le premium 

apDrovali, Tm-Yutun PiRmp Service, Rux 

|412, ElnTtfOtd. CopneotkuE. 


25 DIFFER I-. NT Mexlrq 7c te Intmlur^ 
ii-tf motbOJ i-Otl 1m-:. iTudtng. N r- .ipiirmutR. 
Wasbkuin, Bai Kl Fifth, Tes*e. 


HTAlfP DreTisrap ynur utl kcre will bring 
tvnmlerful rein ras. A|lc ma tos jHiMf, F. W. 
Jolldfon, M-fehactr, CluFilileri A-dvartlRlng, 
Papulur M«Eigp|e3 MaffflZlne F 2Q5 E. Or- 
laila SL., Chlrn go. 

UNBELIEVABLE — ^-urlnxma, Banami, 
RilEUb Hcm-dum. JndlLoo, ilxmill. trluvRie-. 
CdiuptrLc ccOlccELnni atery COUJItjcy from 
StraLta 5l4gollokj Iel Arctic. 3 lie. Apptoca] 
uppIlranEa anly, MntuaJ SEump Berrief, Box 
605FD. 5 r 0riturj, CaMt. 


JUMBO AppwfiR— M0 ta R hack; dr- 

Hlgnrd 1» TRI-EL (lie WOnE.i at uiLvinrer! cnl- 
leclan whn hmra BOgtOTtOd Elie cbeaper 
hi;j.ii-iiis. Miiny line, new luatiei. Trill tsO- 

lieitei K-Efoyonros raocessoir, BcdTHis. 121 
Flnltron, Fprt IVorth. Tries 


SCARCE TrlinEutsT ^f-oERmblqtje commeui- 
aritlve *l|-mi[[ shd jiurtrt of 23 IT- ft. lP- 


eltidln" tmpnrEawt* CUtfafin; early ii- 
lllfas hi Kill TltU-OS [ vurnmoiiiaratlva* : envo- 
lapoi , Tcvrnncs. etc., oalal&j;Lnj! mwb than 
7Ek- — anljr 5r Eo apprara] ac^lita PLts. II I us - 
ETUtnd pr I rel ist free. Cu rhnn if |'i m p C0. h 

llojkt. F,. OSguneifcr. Maas. 


Til IK Ad '.tctEIi 25c. If [roil scud far uuf 
Hvpr«>r*i^ And buy 05c 'iViyrOi or miKn — hr** 
CftSectimi nf IT. S, und frcretan -rmi^rviitblc 
priori. MuflPP Stump Cu., 1121 Olive, 

ftt. Me. 


HE'AIEI'L-j "Nan' lssucs rr parSrlt New giant 
s-lrod, i3EuiitarLjl-iIii4J-Oii “apiirta" bL;i:ii;i from 

Jiuiili; Nrug-Riand "lecutnl ; Hmlsn tnniel: 

Klia-rkl^n Mar&mi; Tan Rxpj Iku, ai::l ikliiT 
tfL-urre rcuultlOa utc IbdddOd In Our 0I« 

nr nr ir Rad Ttfrent isiyea-^ttRmFi 

which rnext ni llenti: rs bare nerve bcfpr^ seen I 
Got IliiK valuuUle jiichet irnSiy. Only no tn 
ij-iiuval applR'AHt.l. RoiMetfl, 115 Flxtlri^l, 
ort WarLb. Tpitap, 


m 


OITEFREST Slnmn pnrlrCl'. Receive wmlrl'x 
Smallest hLnsisp, YnLSraEL filly [ Kiuri-u LLInrla 

itLsPnlo fvaliir 15ei i 15^5 GreeK Red Ctoes- 
pklnrJsis rn Lie -1 make In Gniden cf Eden; 
AdslPtllun Budiimm: hfW SpiQi^h MOVOO^L 
.Taptit r im*kc atBhib; Wirrbulra&: auny tg ’■- 
en. Only 5 c ta n |i ;ui:r a] appJLcinEi, LL. M. 


KtAinp Co, t F, O. Bt>X 250F, Furl Cbcalef, 


FREE — SI. OH II. S. stamp, our chnlce. 
vrkh ycquoE-t fay 52 page price I Le I or UjUiod 

KEaEes ajui fnrelsn i.La.-n gi. Stamin on. ap- 
piav’aE. Heferanm hocejiiury. Bpeeial S Nic- 
aracuH lH9~9frb Xiw Uu^-irntn Stamp Uo.j 
312.2 FlPA BItceE, Re. l-nnls, Mp. 


GIANT- SIZED Ru**Lin Zepihelin itgiDp 
Coat. fat. 20c !} end iieinElfuL LtEbuajiLa ujt- 
TH41I tti^msie: Hie bite btekn aE £3 dir.! 

it'ampr Including A|EnrK|t]Bp a EpIrtJa. DOW 
M-trtlUlque, etc. and lLluslrate4 tills — niJ for 
ie to RpprovuS irplleurtal Wfit-lit-tV'idr 
Stamp C!a.. Box < 10 (i. Camden, New York 


FENNY Approvals, that latlifr, Nell 
CrouherK. Box nm-r. rblladotpULi, Pa. 


20U OIFFERUNT ldf. Blfl 55^ l 

lla. Gul'itL MEinp, 30 MlaEe, lEochiytej 


* p ^ c 


mv- 

, Y, 


CAMERAS. PHOTO SUPPLIES 


CAMFlILtS Ang cuppUr*. Fiee IlhifCratOd 
calalog Batin? everything jitiOEagTapklg— nhlg 
and mflvie eamofea, m iua, leA^^— at Lre- 

111 itjLuii-: savings. ThonianH!; of iMtgftlKia, 
new and USOd. All EUDiajUrcd. We t aha 
|mjt old rimers or C^UlipmeDt III liado. 
Writ* now fc<r vuur Eiee enpy nr out Plwito- 
^ raph.tr Alranpac and GtrnlD B4Mk — jupt 
OUl! LIUltBd OdlliOn. Hurry! fenlnl Cam- 
era Oq., tFfiniteffWDhlC HeidiiutiTlexi s3ncc 
IBM?, S30 En. Wabn^h, Bepl, aiLr-AKe. 


DtlVELOP Tour awn fhiin. pr ! nl F-. Easy 

ini tact loll — I DO. L:i r/iin's .Lnfcmjnlary^ 

FM-3115 Narth Are., LTI^tfro. 


CASE Far i-ameraij 
fridet. Caiuiju Sliap, 
Eon. Ohio. 


OTHflor, ole. Liberal 

NuxL.i MiikrU i'kll 1 


,J F1IOTO Fun" — Kinks, trioln. tuonoy 
mnkisiK hleai. in.-. PKotncrkEyriien, Bax 

JJiM. Ml iwaykre,. Wlic, 


CAMERAS WSlli fait leniM nt bargfllp 
PTirea- Reywlflr nrtlll Prires imasbed. 
Camera Btore, Jinc City,, loita. 


MAKE Money ]p photaffaphy. Loam 
Otilrkty *t I’uuvv. Spdtc or hull Eline. H.hij 
plan. Pynvloua OipHETlOIL-r* Urmicessary. 
ronmian ichoal educHttnn E-nflclODt. tVrtL'* 
fef full InfaEiilaELob ahd TcquiiEmenlj. 
American Bebml of FlkOta*yiPb? . 30D1 Mkli- 
U:cri AienuO, BupE. 3 Lit- 31, fJil'J-gU- 
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FJLEEM Sa.i:.pl u MJ iy JilEy Jjifio jHUtfO- 

,qT.i|i!ilc iun gazine — i liter elf S t i bC a It'irtTUCUTi, 

Picket rhatfl AlciBthly. Canton, Obi o, 

HAVE Yiki u eudjuai Send Leo nfiiH fur 
ncenE ji-Juil'tf Of GLiF bis nriifil* lilt,, shewing 
Jmvi Hi jii Rl£f! Is-r-tcc-r pleEurui and earn 2110 m v. 
Amcflciri PhaEogTapJiy, 11S Camera IlOUJL 
ISiisEgn. IT. = 

INCQUE From your tHuim- latlfiid ul 
jmut. r ow (rut kg nip raune lEuchgs jP4U to 
mike [>liul,n^ra|ihs for rhai*sKn€£-. nows.fi apcif , 
■dverLlscin, TteiiierhlOiI" flomopd- Kim fiooil 
money whimai yn« lire. Frte buuH. Uni- 
versal ENluLuk r Lpl: trd r Ltopt. Ml, ID WesE. 
4in~r<1 EL. New Vorfc. M 

MAKES Money *Uh jpair camera,. New 
EiOOk loILl- ho**-- 113 31 iff f= UluxEraLed. SI. 59. 

Papular Mockxnlrs Praia, 2QQ E. OnfBljo 
y.^ Chicago. 


PHOTO FINISHING 


FILMS BetelOJ kd. 2 JOT lull of Pinh 3;1«; 
29 leprlsili a:m. Fine Phnto, M-5121 Na- 
vada. C~* h J <~a. mfl ■ 

34 HHPHINTH 3i«— Kllnii dr-ratoped. Hi 
prlutB *-*■ EfilBTiffpmcntfl (1x10 — 2 m? \ 5iJ 
Iftr. Law JliLric. M-3fl~>I iVtU. ChlCfiJfl., 

BOLLS DfL-olepod amt iirmtut 2Jn, Qnal- 
11^ Lraiiead of fffec cixJarfftiuunL^. All iirJji'a 
made on. Vrliil uapGT. Cnln’n FhotO 
Dept. V. He. YoniKwE A™,,. Lqji An- 

Fuk». C-wMf. 

Y El-OX Prints. Quick MfnLU. Seibd 

ilkarter Willi rii£]. RejiTlblJ Ho OCiCtj. PliulOS 
Co.. 7g-"A. Smith HeikL IM- 

TOUE FtJtiU. nwifttiLnH: new 3 free tom. 

pies. Wekk I'JidIu, ZiilU Ecjic4j1b. 1 » lml*. er. 

Polo. 

Beautiful K*itor rnTiir. frnm ytmr 

nXViltLrf <, lift per lltlEED wlEh 4lt¥4lop£*i 
Hulls- itc vGluped, L^'i lels d-iEid brlhEii giiUl- 

hiIij semen! wuuwi £"■*•, tEforlnto 3 n, ewr 

19 r=r-iirlii1s , 2 '■■■:. June* SIuHjl:.< p Ddiciijkh'E, 
Iutta. "WbeM Hi* Vr fr-t Montm." 

HOLE HovfllopnJ. Tkn <l«|Eild ■cIah-T UTlnH 
r aeh nt-q Jt ! vn 2fic. fteiiilnE.i 2 l 6r. lljiluruc- 
i'htiL roU|Kni. WlUird'si DoX 3 '■115- A, CLetf- 
I h n ■ 1 Eai izrit^. OMn. 

AmiXfl Yilve: Hend 19c ldi:ni?) fur 
Etio L'lLlarfifiiionL^. S^i-l 'nilj 1 . ni4il0 fcoin 
ansi ip. L n 4 ut <■ nr-fraOve 4, Tf-4l iwk-M f ixe 
f or HJialler. Ask fur uiElalo IIjI. 
Hflpnnfcc I’hnifl Ptnl^Hq? CuRfl[iSJi>-. Sllf Bell 
■Arenuf, Roarwk Pt. Va . 

DEVELOP And iislnt own [?lotiJtoi. 

Htvr' Limp , mnner wllh chit rrmiyiteEfl Si n? 
lmjEILE eiusLKinLi], i*r par iiENEjnan f L . I ■> P.O.[J. 
InilMilfd eIMKo ruttf 2^ nip, pE-LnUnr [nine, 
pbnEo | ■.! ji^t p ehemlcMlx nnd r->|iiLpinont. i>iLn 
■>r Ikoi^amh Of AuitSJn^ biTRallis Sn iiur 
Ft 00 PUo-ktfFNphln Alumnae anil HarieaiiL 

1Fihi±. Send for II l-niiax ! PmEral, 

Cti., I>vnt. aanE BSQ Ho. W abash. Chleifio. 

kastkb Us-eollngs from you t nmntJTe, 

Imnrl Milnrrrl, LampItH 3 fn r ^5e. Iil&a] I^iiOEu 
S'TiLi'f. Hike 2211.1, FiEcruin, N. J. 

■ " - — 1^^^— — ■— ■— — I 

FREU' A liui-i'aior pmbn&icJ ;'iiapp.hrvl 
±llHim wSIll Wtr? 3 Pi Or amaLler oull 
flulihcd for 2r«n. Vraq «i I iTFtm # nt OKMlpum 
glvwi. ^hleriirliO Film Co.. Er l crjiT j 1 0 1 , (Vrf-. 


■tHiAL Off or. E<.1S dovtl&Tirf and 9 

<i..r .. 1 1 ....,^ 1 . . ■ - T-.. Ti ^ u.^. =„l 


fiyiriE 1 

2~*. 

RfiPFlQti 

He. Deluxu 

eaiel 

fiinipd 

51 r 

•.-'dlu 1 - 1 : 1-111 l'ilI 

SHc. Yikiqf 

PhnSa 

Serrlre, 

toi 

RurLha ME., 

AEbsny, V 

1 


HULL PcTclcped, 1 . >t o :<t 1 ik- rn^i. Eno 

rnlaicnraffit miifWfH J5e. HuidrdBkv' Studio, 
T'nloiiL-ltEe. 3iIo„ 


!W H-HP p 3(lSTH 2 :h:. LiiFN«- orders If pfir 
PTinE. Trial. Bull I dfttlGIkd ihil ]ifJnlcil 
]ilr. lie] I able, HiTBrtlrnTE-, |L|, 

IMMLPIATE ScttIce 1 Kq falwi Belt 
f^lllr rlovrliped,. C^terulljr prLn/t'cd xmS t \r o 

liEnnlSfiiJ, fuLI-s3¥# 5 S 7 dSfrUlile tve5ihE jto>- 
MllJfinil cnlariKciifrilP kr tm? tJril*tl *Jl- 
linj^inun-l 1 — ill fur S50 eotn. The Ein-rrl 1 1 
rbalocl ReprlrrEB »C PflOb. Ttiifi- PhiKo SH]l a 

\ln\ fliHH- Mlrmcapnlli, Vllzin, 

hOLLS PchIoikmI, ivra tauElful Nu- 
lionler cnlriFFnirjonta. Ollbt Nh-trtnicr pflhLs, 
exwr-i 11 iVvd f .1 iSpLrid , Sar rein. GEhiiI S-ifl|i- 
shnEa. Ine-, QOQt- A, G-rcfn.1m._v , CVia:. 

nEAUTEFCL CUsIffttnF nxlnEj, rnlE itr* 
TelbiiciL, 8 jsuaranEteii fflJstenlfi* [Mrlnls. 2 
enl.irjj^jncnVt. SHO. American E'ltntfi Bqr,, 
p T 'sLNil f-t, kliniiitjnells. ~ 5 fi n n. 

2D U K r h ]tl NT!> 2 >r. FHmn Uiicftipoil I wo 
prlnEa rncfl QOfBIl^e. SHc. Skimllanil, 
ft97G-3 OcnrjfT. C"h I rw jrh- 

5D EEP BINTS- 2>. 1 IIU BonrLnti H.CM). 
I Eiillp dr?«lop[-i] wllk 14 fttnL's 25C. Nnrd- 
skua. 4 . Maj.Tonnd, l|l. 

JttAT«D Dclarcd txilatfnncnt udEli carli rnl| 
25c. -IQ reiH’InU '.Of. Colurtriplk. Dunnlns 
Sfnisar. ChJrngo. 


Finer Flih&u^db> UoUa duruiofiecl Hnd 

jirlntnl OeluEoa enlirffenForU. ur iwp. dwhlp 

K rofuialMigl pnlsTjscmEiiy ill Fnr S-^u fmtn), 

javiultafri nultnnulJy known. TiloFliluiiO iUpo- 
tltoi i|Ui]lly. 3Jui;ri FbOf* MeTVlOi. BOS P-Wf, 
|jCr W f, Wla. 

If li A L- TI t-'U L L'bleEfrd. Bnluffrinent wrll 
rorli ILLin 25c. S[:<uudy xervluC. daUifarLloiL 
tfulranEced or inuiLry refunded. ULrOE.lt 

PJ I mi Ccnipanj, L*€r^i 8 . wit- . 

ROLL Dekclt^OLl and 18 prints 2~x. Smart 
I’biHu, WinwiH. kllm. 


BOLLS ] >ote kj'id. Iwa- beautilu] daubte- 

wfljjHi juerPSlLapn tnJar^eEiuntf. ipil H 
goETEniEEd Nerer Fade PcrferE Tone TirinCj. 
Ifia mIil Bait I'hclo ^or^co. LiCreiat. 
H'IitopiIh. 


with tfch 

ELtfbrl rt- 
BKiloa, 


TWO Frcf^itiinal tnUrFfintioti 
ro-ll dmlcpud *wt prln*ua flit- 

lirlnEd, |wo EnlnrfEmcfilii Sit. 

itJrtr Gtava. HL 

KNLAILGEHENTH l-ruiu hiLl]EalU>c MH*- 
E I vea i.atiiitMiliniiul v ;ixk JjiehEEj fie L'nrh, 
wIilt. arilered frocii coliiploLu MIL Fine JJrUn 

2 DCr FutCHWp, Intr. I3*A Wnst 

Yrwk CAly._ 


11 I IL:La UL 1 1F1FU 

diTCloplJI J t 
J 2 d St 1( Nev 



[JALt Fnl irifciiLcntx 5x7 , 10r, 3 fur 

nuariET, edJ.il Bead best titnncLw fdlinL 

XLnt Phote Ub., LinL 5 . f'Edmr liapids, 
lUWB. 




mllifc 

i;.a.08 

43,m 


MOTION PICTURES- ANO &0>U«O 

EOUIPWENT 

DE YEIV 3:^1 SI MO watt, tEiuEer, 

1 DM n. tiHSjecter |:i1. M. SEtlucnun printer 

S 10 .no. Hnftmaa Blip cleaner and jxrucusior 
it l.fl.1. Elti-LrtC niSuir Sfl.VE. DtPtrvI flOt 
jiioU'iEulI SM.ti NfEttlve tl'x (T' lens $E.2B. 
Yletar 1 Sinai raniera S37.D0. BL’Il-lDmdl 

CDiitrOl fS. 10 . MUbint aDfl. Irui'Ti 
HHiloJilCiS Pathnr camera 

(Mne lui<l:ii: Haim jfifujcctCr 122.93^ 
■.jiiitTi Ul.'Zi.k. FcTr|> 5-jiihiL UHTlA C-tlt^TA. 

xutumatlt uStH a,S 1 m a tal-M. n 

morlE rnmera. I3H.0D. mIlIi 1.0. |S5.Q0. Tur- 
jl'E rimerai 39^ ikJ. FllEU ] EbE-iry iLLent, 
JWIhd. OllllKUIb Trade" arwertHed. Ktb- 
^fiulPi. 1 0 LI - J Rattan ltua.it New Twt. 

iWETT5Si ! h.[j Xlotiir iLrlvrn iimjcclorj 
liBi fl. real JS.flo. Lartra icLCrfLim uf fUmi 

IncLudLiig Pcip-Kr-P ami ]lu Ltr Biwn 
"lamp tor riEtiiisi.L 1 . ExrnL IIohlr ^[otIci, 
i:J 2 Sfailtwin. Toledo. Ohio. 

IflAIM ART Filmt. Lk-auElfidt HcLL^wood 
tiichEtI 1 - It .UP for duliis 2 fl ft. m-Ttm tu-it. 
3 -Ie fur art <kn.ai]i]e. l i rn|Erl.ur bargains. 2 e 
I vIniB UllMlntM e«lclpgib Of ISirUu Off Sri ML 
ALini anil ciiulpruanL. EinLI yvviwxL Cine FI in 
EihlrLI'L.L' 1 ?*-, 1-SuT NP. High I xml, EuLL^vroud, 

CHlIfOrnli. 

PHOJECTTOR And film hnjEalni. Ain 


its#^ 

1 liimk a . 

OJyda Klny, 

Wilennan, III, 

9M1I —JAM M KqUIi'MFNT. CaEnL-otfUc 

free. Elder. Dept, lt-22, £’hr-L(ca, 7i|as.j 

iVKKTKTtN' 
iey FIIiilcd, !• 

Thrillcft— ^1 
W7-S Richland, 

19 hwt. 70c. -i sp j 
. SLakgamart. Elbln- 

3: 

AIM 

SH^LNT 

Pkiinw— I1.W reel- 


BEamp for liaL 3931 OoLLugre, Fort Wbrcli, 
Tcsaj.. 


UOV1E Flint*, prujeaEordi. Half t>T 
F rtHfi HH. 4[OQtWluEOr P ID 135 CkaiDpjE.n. 

r level and. Oil In. 


I II MM I.EiEBA|LV KlllPi tj.5l> up. Sun lid 
hI ho ?u I'J wl- J3.50 Up. ID4 P odd Aim Ilk. 
HnrpH^Sn. 29 12. JlMlibll. CIlIrtFO. 


~ ,r, H FILM Ttuv^m II4IH0 ind addrejs 
S-- A9 p„ Fawki , Ornforcl, Tuxas. 

NAEAE CUl^lEL. M.M. ranehminnlLr, IHILpg 
Jilin, for all Hmui camOruj, burnt liEllnpr daLu, 
♦nrffltotiee. pmcfnr-Enp, 11041 F | Ini Spovlal- 
iJcjH. lt nx 1 IIP, El Monta^ t^allfnrnla. 

FiLrM if mid dorii All H?ol He nui. |5.M; 
Idmjn, (12. Ou. MLEtsLei Product". 82ll 
SiiuElnffooil.. &L. Lonls. Mo. 

CA1EEVLA. FJIzd, j>ro)erLpr bnrgatnr. Lljv. 
^rnUrdu]ii-Sliam>urt. Nii1 L ^n‘. New J cCaer. 

]nMJl FILMS KxthaPffuil Itnn » r 190 n. 
Camtra, projErtun. Block. 1t3]p Hrpxd- 

wtr. ft ' & w VurK 

HARfiAlN.st 53MM PrtJec- 


tnrs. Films — aecEssorJei. 2ep11k, Ml 8 4-Ytsit 
41th. New VutlL 

HilldT, AVATHURB: Tttllni Dlca H9 n. 
SI ,23. FdlLEfi- (::.nfi, Ren(TfET*EJrs lerrlce. 
Bain. 3110 FclJmaP, N uru.uu'3, fitiL P» 

111 . pi 1 . , ^i B = igffgjmin fB—l— ~i ■ ■■ ■ ■■ — — 

I..KARN Wctlop pJeliiTU Eticatbe builMia. 

3 T 111 jie -je ndy IraJnlnjg ; ir.n^ni g nm i-mV airttr- 
LhluX. plttlllHL NLlith ytJLr. CaAUpf. 
a ne*Err iniUtiirn, ElmirR, S s pw Yortr 


rfj. 


AL'fl Frca PJi®Vnicrxpk|r AlmHUIF- 
Hirgraln Ttuuk Explains laleit imitJe derelap- 
inenta, nlTcri money- uvjrix blTfaiUI Eh ■-■m- 
Cras, Icnici, TmiijE ft an, fUmi, IVo tHl 7 * 

Hild nrii^re Or ^qujjmiCiil In trade. Write! 
CenErn I i '.iiiiera L’niJipaTlV I Plibl-OfrPaplilC 
llead'in; rhTH slnre 1 -^fiSi, 2110 Sn W«l>RR|k, 
Jtpptr 73 u4 k t'llU-IFU, 




HAB3 Itirgiln wunUr; W'rite today fpi 

y«j? fit* eoiiy ui Hie litcit. fiTeaLssE Rasa 
Bargaln^ram No. Sill rf 19inin. chie nppn- 
EiUJBl I'IILl-iL xA-SeIi fir* fbr ln- 

itiiHii: KfU'ttofi* H mm. mum and pru- 

jcrEoi . talx-it type, regularly (M.-IS. at lEau 
only 334. T V 1D0 IE. liDmlri. Muflo- II I ml la- 

-cl uil Lrur lewrglus, 12-05. Wills elite expo- 
sure meter. LnfaLLhblu, (I. L.j, IB10 watt, mo- 
lar dxtxen i4D ft. eaiiaelLy jEandiril I Li mm. 

Eit’OJ^Lnr. 130.50. temi tazaera C&, Rcpt. 

A t 170 Vr, IMaillsan St., Chlnagn, 111, 

1GHU FlLlia B41tgHt h said, cxrkangcil. 
CllllHUI, Me, FotoaMp. 13UA Wtit H£ h 
New Ten*. 


AFTOMATin KM1I MuvSc cameras Sri.M 
1iTxan.il OCW. Order tudny ilLrert f rum this 
fidYorthcnmir. ProJ-^lcira fl.UQ up. FElcoa 
II.bc lifk. Fren II ill. Hciidu Mm-Lcs^, JJlnx ;>J P 
Eailon. PejuiufclT.anll. 


iJICrIEKST PMtflt paid for Used af LLL- 
moi 1 0 iiinipmeoE. Send dEtcrlptlnn, Fo^O- 
ilnuu. 1 H 0 A W'gjtfe: Vwte. 


ItlAiE istIiisp fwi> Iflmm. "i’nd" tUle*, 

caLnlcg'uc M'liun. 31m barguLm. Souiid. siLe:it 
rciitul rilaLU|tU& If InEcrffateHL KasUu J' le - 
luFCji, EHTeppart. trxwa,, 

Htaill CAUERAR And pro j« Eon. A- 

lIu' kulUnJrY. Lambe^lTlLle, N. J. 


(JAIM PjLAErt: tlRVUl Lift. 

Linnahn Filin Sen Ice, Itus 393-A, Saginaw, 

Mlrh. ; 


LOOK! ■“Tlw World 1 ! timtML l^tilon 
riaj, J ' 3- rceli. (NcrrJ lOimra. luptrlpr tlun 

the fftieru iiiiierEuu >Lngu iilixj^, r e 11 L ur jiurr 
eliate. tv r Lie F 1 i-n ;i> Filin Cft P HI Cbnrch 
St,, B-nd-nn, i£a;i. 


SUrEIlSPRFD PaucbmaaEle Ilham film, 

leo n.. SU.I3. Other flluij Jr 0:11 S 2 . 1 D, 

liarcalna Jn new. U-SCd enulonicut. .Srmj for 
iLrrular. FaLnsbap, iL-ijA tVcit 32, Kerr 

Y«S. 


10n FKET J5M M. 27 f , BtTgNln |L|ta 3n. 
HoTT iiLn Film Ser' Lre, 57 liruad.. Albany, 
N. Yr 


FILMS. Pioi erLiirs. IDe cpLn fur J Ls tBL 
CHpJlAl rmlUtlkiCJ-j Boiedate, Kam-aa. 


RADIOS, SUPPLIES, INSTRUCTION 


RADIO K Sjre-T J In cj l! er 5 and ^eE builders: 
I'sTta tnul MU of perU fur the TB .F. Four 

all metal tubes, six Euhe 32 tdH 1‘urrn sol, 

Kmrwmy ttitoo. Five and Four TUhg iiu- 

linned- r. II Lle is I ant , Anlai btndln apr| Fort* 
aide BatttfF mi daaouvd Iby Fojiulir Me- 
dunks- Licnd MaiuifMturltur Co,, 13 Eit-t 

ObJn. riiJcxgxi. 

INSTRUCTIONS 15 DlUllieu tryilcl ttl* 

- TtWId 2 EDO 1^0*3 ; "KAULEHiulltfeF - year. 
2 .Vc . Lah.jraLnrlc.*!, 151 -Q LiberEy, Man 
FribfisW. 

INYENTtuN. Contra I ynur xn^l l-o- fffmn 
amiElier moan jr bed. Eny I iiriE ilLu l ien . in - 
dEructkuu end rpEBijEefftnlrol S 1 . i>D. RHDdta- 
nnailpal t3imraTiF. Daltnn, Qrorjla. 

ANT YdIImf® fram any hiEIrry. tn-Erun- 
iiflnx 11 . 00 . Sleeliait. PelniiT. Delaware. 

"OIIIKa CILbpet" one lubn rw^lfer. For- 
eign reeciilLun jrunrunLeed. t'aExlln^. Il^iLLn 
City Labs,, IZH-M Bootefellar riau h New 
Ya rk. __ 

>IIflCEm.NEOOB Amateur EnrumLEllHg, 

TEi ElTlllg Clllllpl^CnL. riioliillst. ]j:i Iltr 
uni. Indepenilelke, Mlasuitt-L 

BHOHT1YAYK— Lcunarc one Luba ixfialff- 
or, F^uorfuLl Can recelva nolLoe. tumienr. 

n I rplu ne ; . farcLen sLalians, etc. Also rr-gn^ 
l*r iruu' ha^ra. t?ua tu lileed r>.uul Ls ! Inex- 
narvi tu dry hsitpry oe^e*Moa Metal ckas- 
ii* r piind, and Every jiart nrprlrd to build 
thin njnaxln^ retelver — r?nLy (1.2.5, sia^Epxid. 

dc;ir IfiitTurUoffi". HiupLe to wJfu and op- 
craEc. 1 1 ^ikiratnTT wiroil— nitra. i Order 
mh'I fTulic — 75c. I Seriil .<! »m;i fof 5lk|s- 
tr‘nl€ , i| eLrculat dbwCfiblbg: hiitcr^ acid sle^Erlc 

iiniJriF. Ac* Kndirj LiboratoffdeL 1 DID 

IlfuidTTiy. Fd, New York. 

RAltflAlXS -Onciteat Trhul r’-ale r^dib 
imLnluguc. Send. He sEicips. Ainerieaq ^altu 
Cumna iny,, F14 Wiat IBOl Street. Nm* tbrk. 

— M 1 1 ■. ; ^ ^ 

af^'SATIOfNAL- Ntw liw Ifmsa liockeE- ra- 
itln, rpmiMcNJ Hlth phon-es. 32.58. HEulnp 
briny" derail", Jfmils^n A Slagle, p, O. 
JEtfi D9D, iius ABfflltl k Cillf. 

RADIO Engineer I rig, braadrastJnjf . btIp- 
tlm r.ini pniite railEo. uert Bin*, cnaslne bud 

Marie ci-lrgr.i|:hy EauybE tbnraug'hly. All rs ■ 
pftIUM laiff. CaExLnx Ere^. Dadg-e'li InxEituln, 

Ami" St., Yil ptralio. Ind. 

ft A DIO, AIL pHt±ai, Amataur, jfiortvtY*. 

axperd nurntlra. Bit bulldlna, brqadrasElTip, 
lietfLrinF, cLr. CumpSuEc list n^Wnnnx^ndeil 

Iwnkfl free. Fnfiylar MMtllblri Frail, Kwiil 
C30. MO E, Onto rlo fiL. ChlraaQ- 
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MUSIC AND MUSIC**- INSTRUMENTS 


BUSINESS OPPOFirUNITiffi 


WHlTlt Hiwiap rLiJit. -'PrkmtLni Hnnjt 
Writing ami CgtnptalUH, ttfeD limpk. I'lH-i- 
pJeie, fully lllHfetntCH] CflUTH 1 shows you leuw L 
Jin pruned highly piecqsiful with ainiilQim. 
f ] . i;{i Ji(hCJia 3> I. Crcmel rpbUiltEllg Cql f 
5 HDUt H ?kriffnllf. Cana. . 

Make inLl repair tft-i'iu In apift 
time. Ibitiuctlpn). pattern!, #33 ^Ltnidtoi, 
fiirzihhrd. Finer. L10ii4 blurt. Saslimw. 

Mkll- 

It LIS [.' l LT Band and irthestrn Ln^tpi- 
tom iU. Mostly fEtiuUi— fully iiurmWi 
t’flUkE cJ nn InsLrUIttDlU* Oil 
lVt.yQia.nLn Ciirmmiy,. Jhj't, Si*^r IStla and 
An* Stfl., FhllidGlphia. 


PQEUB. BflipwX 35 tnfrJft! lUT- 
rcte-litil Bind roMffdini uf fl'MifC by Kn J L ymot L 
HMfdlnE artist. J37.5A. [j#Ttn1cb Pub] Lik- 
ing Go. P New orptimcn Bldg.. L™ Angtkt. 

Ualif. 

PLAY FLfilW tay tar if onceT" ViNa K» f’flil 
have ii.iNlfJJ luri Is. Sl.iMi poatTiald. Leslie 
LLnil, Park HIHk#-. umn^Li. _ 

WANTED: BfiKgpSnLS 1M fTltfooki 

worthy vl pUbilCttlon, SqUHTQ Ray 

AJUfl, KHthcl. Inil _ 

W HI TE IHrtrt'iKfr- Rig money end repuLii- 
L |i.ijj. Writ® for Lr.rimnulLun. J. GGVdOU 
Pah, Co ..Bill X. Hftvne Avg... Qhlrafin. _ 

iSONO W ItiTElfctf ! Pupusi — fMlOdlUt, Kpo- 
rLnl offer. bLlnIk l'M r CLJAfanku Bldg.. 

Tlgllywwd. 

BONG ^VrK»n, ksnd ter uue " Publish ■■ 


Ine Anwramt/' 


YfrEi In ley liujiC PrlnLu.a-. 


LJTfl 

Uh)| R 5iEh Ht., C l ikaj jp. 

frtlX'US Hliln paper 5c. foliur -inc. Gf- 
■rheit rations -35c. Buwvy MitiLt Fllbliflhnr. 
BitSf* At*, M. OUC4ITO. 



0 Puueiii wanTed]! D3-DQ pi BEL Ib^ 
litueilSiQ IliXih; seen frefe. Sung ItlrrMiLl h 
Hiilhin, Tnrlteiia. 

A [] i;iAIA-V lima,. Id lisle House, aTEH 
l-hiirdlng, W:i ihingUirj, 11. L].. art nuw ±C- 
replinic jdI4 jiul'iu:- MCnHy lT pUdllMEldlk 
it^mheiri: KitHMil Po*pE of J frjidE. 

M aXITTI' l*E PxIIlIi tlfiUhiG tr Hand JtUt 
ISH^ eprfiifti’iillMifl, tMj f!i.0tt. AiTinpknif 
instriN'Icir freef MbduEJi'pB C0. a PL, WBJ'nCi 
1 rull itIbL _ 

StoX<SlVltIT.KHa. 'InEwvMhisi H:rurinfitEon 
RfM. hew OwilJ. Pwe Mak. «■ T. 

HCB1C ror a*3i" :iij.kLl^ tIPU week, 

Bfli jtill, WfMknan. Wash. 

UHPU— JUInulLt nRlLflng||y fcnnwn. InhLru- 
iniiLLR — iSnri; lir prlcta. HyppE^ ESuiltBd, 
ll'rlte. at HOW lor SnFbrcfiatlort. TVHT1 Brown 
hluiXt Comnanr. W Hnutii WhImkIi, ChEi-Bgo. 



■■■U'ldlTfu] 

ilDBfrtliflp 


ma\l RITERB : WtS(* Jot 
aiUlua- Ideal MUsEc bluilLc, 
v Jifttry, . . _ 

&ONQ WRITERS E Astnijr.iilnp aft-rr. Hny 
THIilnIrr. D3. S3 57 Xo. A^erh. ChfrHK*. 

tOEMB H+t to mualc. FufaMsbrA Poco 

eiAinlna Lion. Send poemi. MrXcilL. TJirk- 

ilut or llual* r 1593 r.W, 3fui HL f Loa An- 

B»ki. Cn lUffTnl *. 

YIOLJK'9 — Dnji. in-rLLaur, loulfill — on tred- 
It. Kisy Idivria lot nwnskrful En^tfumDnti. 
dtV elftS 
F. Uunn 


|i E#I:U. Seinl far btukkt. flu^iU-T 
ni^ F Lrohftlf BEddiOp Beatl3ti. lV nnl], 


aOSClb tibklih^ inrinffr>(| nnd MimruRcd, 
rciyjILy tieili. W. Fiiiii ^luiic PnliLj LLL 2 

lltrk«r. »in Krti iclan). 




soNGwaiTKas— on in jmiik f*m, 

Tm twklflt hi’ fnmauf TBroidwHy ■■unniiwi, 
SaQirnrELers- 3 nslklfuE^j -33QC WudswurLh 
A ve Air*. Yqj-H. 

MU a ic Comp&«id I* i»0fr<la. Worideerul 

prnn-nAirlqn. It iivifT Itrai.. Oftkkcrtli . Wli_ 

BOXGrnciER Wfiiud, Yniif 4^1* pub- 
3 1 shed. KatkmiL Sun* Lind, "PM" TJilttlis^ 
I Ml, Ml Lilt, 


IlUCHFLEX HiJBdq fgp okrinEts, btkJ 
ophoncj elLralrmle J[UUt tttd IruuldcM. Wnl< 
i(iF ^EPMjlir- Dw^rln K^fdi. l^Si lit AT#.* 
ILijlBlTlift- lad, 

NEW Dfi3. lirlte Siquult tioomters 
^errlee ± Miermijn Hrjgtjij jjfii Apffc3eB, Clllf. 

WANTED: Original IrtBoil,. fur.iri. Gel 

<nir prmwiltlMi utaE. mmm Fi;klLtL(Tt r 

fitmllo^R1d g. r Po r tEuid. Or*- 

BOXGWUrnXG,. Gaud meaty being midn 

Item Fungs thrm:qk Eilklng UlMnnpi. TtiU<£i r 

pk-on :i^r;j;ih, inoxln pul* I Liker|. '”3 [11,^ nrll- 

tu rtflii. ■.uiripuse mmle to your 

liidpi. tprle* ta j?wt musiq, We wbM3i ifr 
■rudSos nad aLtiur tnuketj. F ree mdlng;, 
BCIMJ Tor UoaKEGt. I'nJi*rsjl ?uok aervioe. 

d73 BflcTer It>dF-,_ Holl?iT-:o;l. O'niir. 

HAVE You B<ecn our nrw licoV mlLiIng? 
irv*. .mat sCkd 3? pu-tfij#. lkpdjr 

TlBohinlqi 2U® B. UntfilfSP Bt. h 

cm li so . 


BIG P no Ills npiT j[ I n H "TtHJt® 11 pun-n-y pen- 
nut and gUid miunilJr JTipcblnEs. MLiirt witli 
S-ia-O.OCi. Hothlnc Co,p LiliP DeKall A^,, 

ItriHVkLyn, N. T. 

riMJFITVVIJE K Mfll order RifFiucy lofay- 


nialion. 

rkHI in. 

0p4d bf 


Bl-trt ycur flwn IjpsEneii ^lEb law 
aparBEfmo at huine. ^irndVj dally 
New loitOd eiaCvWfcifa! planf jfervoE- 
tipctli offered flTfliy :n«:7itJi. Culn- 


plt«* dttflLll Jifimp, Hofier'^IukJrtg Dnpflt- 


li-nliki CLm3r F 

Vines,. Term. 


IRMp, 


East TuilIII AVfi.» ATiU* 


MAKE ¥*Vt fltllfcmf 

Poffnutlt CftdUjff liw, 

nidet in. 


producti at 
Kur.ijiju. 2U) r 


bum^ 1 . 

l’6lk 


NEW And OBUiuSl JiHifn?y- imklN^ 
bitHV fSMIil «rflnuneJit Ternritj. 35c 
(f.E i ij^jpi ^rve nkdj . FnEeiprkxe IturtauL H ^ tfH- 

cuio. N. Y. . 

W ' 1 (Til El d tile' pu net] boards. H#L1 W3if r- 
evor iLeinoniCriiLt'ilr CUrrlo/ Mffl >1 ruturinCr 
?ll fririrUmm. ML nneipiill:!. ^l inn. 

FbeH Itcrtk* jnsll cr3#r hnmfi wort.. Clr- 
<*11lF mglUns, Dnlsen Hertld, T5 Gates, 
jLraiihlm . N e w Torit. fEtiulflA 

A NEW nuxfnHs Irtlilei y n y . F c v 0 jHir- 
Eieula ra. HjtlIi- 3, Wiltti i53urTt-. Wulk 
JagtOIL 

1M BEInLING FLIPS Q0£ iDDtflH. UcfcE, 
137 Egtlefc. UJrtms. l fc enp H . 

BABGAINB — Pilnt JDW (JfUtttt. *:4 J ol I no 
(Hiij|!l« drive- Tcti^s, trbil. HcLiihknk I'feJnl 
Jip ray Urchin ce, M -l^5, Triff L GtiJo. r 

KTAttT liusJnesK TesiJserJng nLernars,, 

jcilnlihjng melil. pliLed arlleLes, autOutrl-. 
ta i'3ewa re Ely*EkneT u Hirmlt 

Env*!s4.inent. Comblndtlcn cHJtflt. ^prLnklo P 

PEnkr, iSTA, 33 Hiio a. InJkihi.. 

WAAiTBD, Aienta pmrofljikqeis. HnoVs r 

plim. dr. Tltsker^ 3 3 F Hale AveriskCp 

HrMkiVP. I tf. ¥„ _ . 

HUGE TrofSEaE CpieTlLe your own HdlM 
mall order minufBcturlEic bushnesd. Jtkb-g 
LllTld. KLv-nr FuElftr WLp, 


ETaU-T A UuBlntiis Hjf v u i. « f dim. Ti|*nu- 
firtun a fbemlFdl *gtnmnl*Lln ^rMistaltp. 
S.HJ.LI ripltil nciiLriL. TTcnierdnus Fainbnit 
pojilbJlttJAi. Free tLclulU. Hueknim. 317 

l-iiib ft Kt Tc cE., llMlim, Ujsic, 

WtJ Want morn money FirtScLaiHru Iren, 
^Jnrril. 1-1 Gj Greenibnrg. Twur . 

1 'rjvtll? - liuilrijn t Ions' H —=llT rnfje IkrAIeI an 
jnahJnf and djK4ra.LltJg plJitBr bBVelELes frfl), 
IHff Ilf mind E JE3s proHEi! AVrltn Icnmeell- 
nielj ! Stewiri's ?. Lu.dLa h 3103 West liLb. 

LEAlt>!" - Tbe tu-UtrE Lun L-u.-ilne.-m. Ilindl-B 
Iinp sums. Writ* Cole- AiiPtlm*L Hyra* 
ffuse, N, T, 

MAIL Id- U S I n -TJ d . hk-irt llillll, KitCTtblh^ 
furnished. Free dkLgLk- hltLmmnllj, F-1 P 
CLncLmutL 

CIGAUETl'E VeiLdliLK niLLchJn« P SL. p ..OO- 
f:--ii imj, Kitii Ui: 0 Ei P F*rk 1 1 Jt, BirfftLot 

_N. Y 

“^I'kUK Litcratunt. Prist#! bring! Enlntt 
Ffiirf tlm* irM'rtryiMikjnp OiniortiltaJileS, 

"BALES U[ip<iri unities" UIH±IIH. H*m- 
pre Uic, S3 t rnrmutfHi included frea., Markin 

3 'rinreL nn. TifLnn . 

PliQFJT iVlLh new proriucU. klfihr. #fll[. 
rfviit nt_ <iya r-ir.Lecd funuula.i P 5iierj.il inkea,, 
Lnidsi, Bsggctt ruiRjns free. fitbnvn_ Ulitm- 
1st B B ■■47b ^ Nd. BiHtw p iQilcijiq. 

MdSTEY In muihfiwmei Grw thacn~rrfiw~ 
In re liar or shed. EsnLuitve nerv p>rocesL 
Bigger, lit 1 Le r, Quicker ctoiJi. We buy, 
ilKt Irw— ' write today E Aru*rku Musbtoom 

InrlusirteK, Ilcpt. U HH-, Tqrnptp, Grit, 

yiHE. Al, M- einitfL JJ-3T In 5 
rpwurn otatementl nl^lni inushiooms far us 

In bnr relllarl Ei(pELun#1f Yqg. but y^or 

Lfllar, sbed, Lifn may be suJlabLe |o taring 
llttalltal!* lnrutiir «fi| #Eat<^. Bewlc. niinida 
twee. (EriDii. 3fi*!Lj United. 5m- 
Ll&iOln Am., Cblrl cc . 

MASTEIt Haziness ont^rt unity. Kt alili L t f 
]*tn . 1iula [q., TSl-y-p - >lTn1ii JTlL ^_IUJ f^ 

WE Htitl you In bu3lno33 r furniitaJng aut-- 

■fits Rnd InF-LriKAIanB. opr ruling "BpeeltUy 

Candy Fhrtory 11 ' taacne. Alep #nit wbitiwi., 
earn isn.flii u |I L* gin. V 0 wet-hly,, All to 3]'j r* 

tlm*. tteu. W, HilEVIr Kafi1da]* h 

J-nc Tlras rer, l J East Qripfff, N. J 

s E f fX HLj i wiui twit prediifita. F-ermuTti. 

ptnrtjses, analvLlcil seirSci. TnfnrmoElqn 
IVee P if, Tbalk CO., Wa ^lArtnlen. U, C, 

1 1 0 .*> I K Mule dcTke divj; Lhe wurk af L3 
niHi. Pers 3jif*riHBtk*Q, JlBfiaE#, 6*IS N. 
Mnreit'i, ■di Ln ipc. 

HTABT i^yLntdnic tauslnesg, Rig - coryimE^ 
* Luna I PrlnL anyth ing., No c^plEjal necilcd. 
We nifnlgb ^errlhing. 1 3 00 jiflo . m uiadii. 
FarlSculE-p sEimp. Fer*tiS*n Ptlllting U0. h 
JciMusumoILi, IndKiu. 


MAIL Order deaLurs — Filt* a ihnrt d-t in 
m Art bUiLbriu. P'ow booklet Ml It*™ - . 
EoeiMirtleBl Adf<irthlny !!!er%’luB. 3D3-S Nor Lb 
Whipple, Chicago. 

OMVKHML V^pnTtueiltkes J h ubLkcatLUb P 
rEt lunnLtafi STfc. U. C. Labae , a l lories h 719 
Ed gc v> ix4 . B- aLtU. Md. 

1! U Y "" I « i-l c — 3,fl0® P , DO | LI gHlcles, Sjl- 

TM-tory 3Sc P >LJdwe/L. i-HM liradJng P Ckn- 

rLrjniEl. 

PRKU — New PrulltibLe idu LI u-rder iceney 
Jnf'jrrniLnji. Raker, 5-jQ9 IVlnthTUP, Clll- 


_i>- L_ _ 

DOliARfl For ynu — JdUl orilei uubllah- 
3ne bin Into i r ELfrUsftJids -etrned yearly. d«fid 
2 He for t-1 paUO book— M<d instrutfiuai. 
h'Mpgrmn, a.15fl I L ^r I IaLc p rbl3ii3eLpk|C^ 

UirPaimJMTY " JlnpuJMi i likg niikl: 

prapaslLlons — dime. Alidvrei-U ^!Jj+ HeBdlhg. 


■ ■ ■ ■ ■ ■ ■ - ■ ■ ■ ■ H ■ 

RIG MaUi d 319 S. l 3 amkn#7 

Ca l IF. XilEte Llueft-Dil 35c. , l‘bnur,Bnii& i«id 
grim ides. <ofipnrLunlELes, money ganexs. We 
send big pHrkege Juagailrkei. IS mi Sc "Hein" 
EilnEi WOftTl ).a.llP. 

LltiiriD silver — Just dip— It Bril- 

llant. durabl*. Pnillrnilsri frre- MeLiLcmfEj 
ApoidH liiH I it In k , Ml. fjoaJj. Mfr. 

LK-ARX HoLjftn- plrtura Ibratro fauslnu?^. 
Citniag. Thi-.iLrc InsElL.ite, 33-3 W'BahiltzEOCn, 
tnikira. N. Y. 


TLine I rulustf J*a r UuiBlIf, N*l>Tua- 
kl. "'Juurnul f>.r AldbltLlHEI Frdk. Re CW 

IPg, 

21 WAYS T* mgkeTpiiuney |tlc r IIpiIceei 


Builder*, Hmorer, Mi si. 

WK riirnh U* S.LL k ijirfs t>tI n|e rl nuiL t cr r 
'H&ftnzLnei, nenxpi|j*ra P ii jEo|:ra|*liT. lelleit, 
etc., wurLh 50 l — ^ 5 r (KI0. El»l#ie 10c JOT pUT- 

etiaslny catitogiH. Hnok Kichungf, ;ca iC s - 
Jfl, Nfvr Yprk City, 


ONE Man wJilk auto h for rtuifity franrJilie- 
Make arwi sell fwd #nd oeA<st gmiductF, to 
general #nd giiwery ilor*j^ GomL repeid^E^ 
Write Rudd Laburaltittest 30 W. UlirEun 
At*., ClKminnali. UJlLc. 


DIME Rrhngi many UTITlikHl qppnrtunlltlrs, 
1 W 1 1 1 Nrisrjn Avenue, Nem~ Yu ik Giiy. 


START UflM JUBE'iuracturliLg #s> 

scrub] Ul£ steiwll liUPlkgtLH* fnr tjn- Eieel- 
kPt prodta. DupltEFiph Uompnny, 61& 
Tenilt St.. 3. K.. Rrahettir. ^r3tatae^at#. 


AMitmOUHV Paying jirtipnsRLop. He- 
tullfc free. J-UiLmbiid, 504 E, 125. Clcreland, 
Obhn. 


1TDW And WbM* to ptitBln rapJtal fulkr 
omlabnad^ pan l«u lira fpef. Star Berrice. 

WipHfcnnflg. OfalflL 

Jl.OO MOXTHTjY Cbuna Y^r* Oinr n 

wltta nlikd nrganlzclLnrj. ri>'0|ier#LJ*‘u ILuil 
Berrke. 13B j^glneLun Ai-enuje. 

12 7.IOXEY MAKING awretar (Suwaafu] 
= Tig^tS: iic> hutlne^s. Full IndTarTtlam , l*r. 
Mall ServlH, last hleKibley, Berkeley, 
Ca31f. 

RTWlET Phnla AnRIilng liuslncsr at 3mm r. 
Alu-izJna biMIty-ttauliliil OnM'-rEUOlL?. Eipr>~ 
TLenet ynner^iaBry, w# abPbly cwpltfi aeit- 
lit . dirurtinns fnr iiiJnlLng- de^eSnplng |>Li - 
turej. h-|i«laL sLar! Sh« ClfTerE OuLfll Ine^uil- 
Inee ruby Li>up, piekige prlntinc pap^ti. 

frame, jy^nlkng- dsLng paHitrrjs. trig, th.iT- 
luQltaeEfT. ece.— tlL qbLjt 1L95 pa&lpDlik nr 
ll.flS C.0,11. Plut WHtige. Wn te-ll you 
u'kene-, bnw tn ar LI. Splendid pmOiEi. Order! 
I [' IlL.I Mt; r-M.'li Ll- AJDkUblC free / C’enlral CaliL- 
*r# rompany, iE^tgUlEktd lStl!>.i h 3oU tjOUlk 
Wabnsb. Dept. f!klragn P _ 

OPERATE CbiiliL world's fkneit inimey 
]ii*kSrm' U'lclllli: CDlii-llLiiel. S-tlh four prol- 

time, ln.;pi,Pt 3tier*ial Sinai] 
eapLtaL — jiro'ils JmiredEalety. X'n eurleulLj 
lifltfl, Fenny JSLpg, 1S33 QkOUttUI, 
St 1 . Leals. 

-Swa PI Bill! Anyth ingl AhywfteraM: i 
mnnll:; ] II r, lYndCTE-Eg^lltrUE*, Urwkfngl. 
S. Dale. 

sTakt i 3 rnric#b|a huainoei. kipsH Jmeat- 

menl. Hi'OQk prolst. PI mi. sn niiile-, £5c |Loknl. 
Heine. -Sr*:H-S. Lawndale. UhLraju. 

INCORPORATE Yr.ii it bualji#a^. Liberal 
Delaware |awL Bell abaiej. Raise rapikai. 
Cut l^fk Fr^« Iklaill, CerpontJtan Fisral 
Cq. , 3 kept. F^f, Wilmington, lSe-lgiirarq, 

LEARN .iLcuunt entteoLing. Good Incnme. 
i'lnlrk reePltl. Iirlefejlirm iKMkleL free-. Na- 
IJiMial Coltprtffra Asm., Newarfjj Ohle. 

JjE.tRN ^EnHilelsing: With our snnw^’hilfl 

cement, inihtmea m#tiil« perTe*lly. ATa^t 

ym.p nwn mnids, with nur lubhne E-ampnsl- 
liun P 70C5- rubber. No heat required. :mi Hpe- 

el*l touJpment L Anyone can flo. Knr ititun. 

noreJi ios, etc. jf^ee samples. J Send dime 
for MarLliz. r nr Geo. WeihJnfEdrS mu3d wlEk 
m#rblels*i] lifantlCu] TBit. Cqw*|, 1 Inst I Lute. 
Grajilrig, ’MLr.kLgeq, 
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POPULAR MECHANICS ADVERTISING SECTION 


I .finfi WATS To unit JUfilkOy In n I Anil 5 hi?, 
Enijf jilail a w nfifT. l.jlcratvET f rew. 
Frank 1 1 a Publishing Voiupaci}’, HAG Nurlll 
CUrtr Mtnil, Onid, ^rv^, dUHHHi 

PLASTEX Indui-trEei errors imauifrHjiLi 
men hji nppnrLunLty in start □ business inf 
llueir ohm. rnajlvfaCtUrlng t,rr iooild. novrl- 
3MI7(UlfA P i!f P . In Plasty and marti!* 
InilEbtlan. fie ma1rrL.il. make* $L art kilts, 
Itubbar inauldd Eurnka-litd for kii-Z-r-;l T>COl3iJC~ 

IIool Small lnTC-7i.ui tnt nnnii big roturns- 

Vein *uo jiiflt la llai#- foe tlin Ti I u r lQJU hurL-- 
nesi. Write For IiiIltc dtLng basikluE SiilSled 
f r*r-. FJittfli Induitrloi. D*jm. a, iuSS 
Wap h.Enptnn_ Ate . , New Yor V. 

' 1 ft 20 M .or Stfantlily (mm snia'll 

j- L ■ T i ■’ j j i l- inn LI airier budlnud-s. PaiELciJlarJ 

frog. nrln*t*ai>. Eimnrd*rm^ llttrw^r 

I.KlUin Ma.rl:lr — A ii VO lie ran make ! Cbl- 
urM. glaEtdl 3I0U liitd , bfU^hHip BPTAifd. 
kulriirrlaM^ n: mi I iLi. Campn^tt Ion tl coring. 
BEe ninnrr miking LEiusc! FartEi nlari frte. 
3[arMelBknui grrUr-Q. EimfiTil&Pllle, HHnn-H. 

FREE- FIli. ii d, 1'wk.-'. rmulat'd. 31*k£ Lhuu- 
un.li of iVi!! «th liF mall. ISniLic. 

Hpnie ELicie. II ail Order InsEltuEe. 191*11 
Tiilffpkkrm AiQ.. BPfiffhTi. Ni V. 

ATRaDT CHjh inromo TfaSlferlnj? mlnvra; 

taplatlng ilatvrrs, ialdni-arn. J ■!' ■ :■ y f.i r ! nry 
irotbods., KmnlHve iifiBeoeniry. Jlulie out- 
fit*. iFCmtvr. H P-221 llisbitind. Dgfroltp 
3flrb igan- 

LATEST Money niLil-; I n n kltai. EksL'tTB 
Sfvrlov 9u! Wit nut Artuift BiJiLiHin, 

Mmy laarL 

r, }CIIBMKE SfikailPf/' Alliance, Ohio, 
mini* Fchcme? P Ideal, IkuMumi. ilartuir, Inr- 
liMilas — I j-Ih MrlilrUTd t ft ED. (JIM to S -i 0 . m :'i i> 
jmtIdiI. IlSth fdt: H. UOi TJigL flwHsJ: 
flk kiigmllis- urtlv 

FBEJ5 Pi*™!, hooks, gStduIan, ’Ma-ke 

lb Hiuiaraili i: J dullard selling by mail. Ifuiii-r, 
HtiHrC ELisii'. 51.;i LL DrJuX 1 ii^LL-jE«, ISJ-O 
Toiapk Lai .Ite,, tErook l yn, N. Y. 

POPCORN, CrLijiclLfc. CarnirLcrJjp. u^LbIg 
cli l[?, \;iln*il hUL I *;i'h I I'rH. Loiif tiikicir-, 
Itiiu II Iff b aRlIf- til, -ClblOL 

FRIiE Ihkiklcl dPi-rilliEd 10T plain fiu iiLik- 
Jjik Ii0-tl*5 wp«kLj, io Jidjro? or onicii_ liusl- 
at'dj uf yu'jr u-in. LLJm Co., Sl-i tlrar.it St.. 
N r «r Terfe. 

, ■- 

OUT C.gLiii af ainlL. 3ion«y inaktng 1 aff-irs, 
tit. Your fiaiae Sri ]D r »ni> JErerLurkgs,. '±*£. 
llusrca. -1 m 'S 7 QJcmhad#. ClariinnaEL. 

tiTART lAttin binlufirs ariywhiorc, Y^try- 
Eli I in; furaLilLciL Na rajiva^iLaE. 'Mnywaiid, 

nrntiVurr New YiSTk, 

ARTIFICIAL. 3f Bible sbuLLbtj bi>nrln^, | a- 
fLnittlUU fi>1*E-Ll%t u,| 0d or reiamL RiKirLraE 
3 .& Inch tb|rk, ftrepr^at. nil nHor?.. Iiw con. 

ornu in L‘i: La I rasllok, coiirieEti silai'Lcri. ]«a|;lur- 

mtcfMip Hfinkn fnm Hurt. at-Rtiiir?,. neflb]« 

mol ill. nnrtlralan free. ilhris. M-abLcr, 
KlaOflL W, Y. 

J WANT To send! ynaj pmaf of the mnn« 
i i i« r T • j L smiling iKi'-'-ur of PuplrtBr M I'llmaLri 
MaF*aln0-0 -clistlflfj pigag, ‘kVhst r & ymjp 
pmiiojLilimf WrlEft la-fi EgiIij. F. W. J n h.a ■ 
Kin , 3Ulifl£eT r iL’^ii-EilfJ Advutt] ding- JOO E. 
EJnt.i rl a tiL, C blruco 1:1. _ _ 

MAIL Orilrr U-iJ :Jiicd.-- S 3 FGUF op-ir rlunllV. 
iranr k^inn E-aiMl. row tM’o tbomaach 
Jiuarly. NO lifT^utial COntACE. BQimiUidS Op- 
oorUtrUtlM, narg ilhh aiai $4 Tf-an -Eupfri- 
rnre; wLI E help j-:iu sarceed. Send 2ilp (or 
yalUBdlt dooKltti, rroo. U. BrmLdir^ 

157 nqqth aist, Fhllpdrlpbla. 

SELPj ESy mail. Buuhi. nmelELEE. Rit- 
Rfelh^r r I ti iiTCllli, PlElInttllt frrt. 13. Eirca> 

TiU j K. Bear Ik m, ObtrajsDi. 


MONEYMAKING 0PP0HTUNITIE3 


MlF/LION^ Jahlrs^l 31 ike money, 31kr 
we da, supply Inc ibria ^ntbfvirn. Irk- grit I n r 
I nformAtlorv 7ii opcoinfft], 

dallapi yni rrrrlTt; we ILIL yaur iirilera Itw. 
SLiii'r- krLnai ■lela.kl^ Cm-OiuMiUi® Hehke. 
_?7_ Pwaa, Puifalc, 

PLLFIiLB NIidjik tin vtfiPeli. 33isLer pi mill- 
er Atrlilo? F«U. Tc?U nil. Not B tC-lhOOl. 
Iriimrillilr itraflls. f^ron | L raiill.il. Man ‘T 
■amiiiO. PhTlkular < (ice. Oae Til]i Plumli' 

nig ckgnr. la^fcpin. 3ilH. 
fiET-T,INO OuE — 3fdonsuntkln(E tiooka til 

]«s IIiid mit. List for :d;imp. MeTilil Co., 
rM, K<»-t PrniiiEf. N. J. 

3IAKF 3 Iota roofinj slltflOIT RLcllir* 
Tr-Aiinw. Eum> - factory rieikuil. Prraon.il la 
Ion. matfrl4C^. ferfiliJlai. 17. no. Ainer- 
Lrarj ^etmul rf GSldirj;, ^anLa Fr, New 

>lfxleo. 

KAHN UiLrn moary. BelRlM |IJc. Blepbris 
LOelil. IFiilH Lmriilier, C litraaa. 

3|.\KU |]4 m lly. Tin i!' FurmuLBa for 

Eto liar 3, CdraLidrLLk, Kf. 


ROM A Nl> Pnya thr warL(5 t ‘i:. klglieit -prlredi 
fur Old ml ilk miiHT niuni'V. rikasftL 

fiapQrtiPtl mile* our fulL pmc iHLteTlL&e- 

meat on pace £9A. 

IeK1.!<IYIJhY Uf aiert ]ubrLrit lag alt. l h ro- 
iluoo lltglL FtBlL* JiulOr ij-LL fkrlik 
drnLriinas. IiimhI ? nml wi^pirg. tl.10. 
■firorae Woods, SIG ■ Sth Aveauii, Hulte 

1HJ. Neiv York Chit, 

IMPRINT Clrrulir putting rash or- 

fltiiK. AbloLliLely b«v. NulliLug for ynu Eo 
Jipy rr F-ei|. Konp money roeoived *nd amid 
vs ibc names. 25c £roLa) brLrjg.i afempLn and 

r>i LL ilotuSL. ImptiPt Sicvlca, BinLElihOFuj 
N T - T. _ 

KAEtN Manor at twwts. it I e pourkt.:. TJaib 

2hc rain. jOne aa M er v J r e, frlitlp firt., N. Y 1 . 

sfAKEl T I md mot*- ImTao prottta. PIah 
I lk. BAye~4-H0Ql« Ad-miulai.m. Antrim, 
Point, 

fiMAJiT a WUKti tv iiiL ray Hud caibum— 

Mg pnyllLs utth frur InexpraiLrc camera. 

I :>m 4|t| h-r-il, on kiffO 111 ill aw^ PlHitufrBiihir 
Almanac an:L lEnr?aka llocit of raiviorftfi and 
ill |iji | k d. Write for free rupy. Ct-ii I rat Cain* 
PTi Co M SJO m* Wlhilll, Wept. D314 h LTlI- 

rnzn. _ 

3LTA I W Hi >KK UlEiit HVblhhi-; Iwat and 
ilvi 1 1 iii'Il'L" ptuns, ichumen. fxrmnl.ii, appar* 
tiiriltteB. II. Trial ^-E*. biunElia 21 l. 31r-Lra r 
13ft Cannarai., LnulsTilldj, Kj. 

ItBUKf V il Hlx mill L magai(iji*d. s-nriiiifeB^ 

Y':ur aime in Fi,QuiJ ilIrnetarleG. 3 i*f, tneluil- 
Lnn dirertOTy. NatkinaE, Uai ^RS*W'S. sag- 

maw. Mietilfltn. 

UUaiKFHB Ul' raiJL Ail pfi^L No 

afherae, PtaEal hrlnac details. llaiapton, 
lltP-fiWQfltk Horl ied ilcF. "S T, _ 

FIYB PraftE-plaai. Gqoplll^. BUllKUltlo^ 

I I bjlj. KgyrilJi. CiUiiSftl^ N. Y- 

MAKE Useful arllrles froia ktinkcri (Dunil 

In nnllnHiy iihta. Real uicnt.yma1i.Eini «n- 

jiiiituiiily. rumpleE.41 in< I tilcI L i>n^ "'hr, .Vilnlnh 
it I a Rl. mil MeraH Ave., PEErnit, 31 l-rli I uajh 

NEW -S'l- In'LEer piiiilrrl Fnurfvl ii iiTollla 
ii Must. ileinonilHtiltl. 3lBlLiuirti, P31F-3, 
fllaeliuiati. 

mchemek— 03*nt 1.11111# £*Lttf— Sample 

plan and tadlrurEtan rain. I’ .i - J . innrloiL. 
Fag 1 7 1, HI j|1 liip 3 Ii-ii 1 teal, dBraifai. 

"PRIVATE Knuds' r loacumriu. Mmiey 
ivlEli jour own proJurta, Furraulis. snellk- 
mil, firlt liJUE. i^air.ptu frtP. MyfTS l ? tlk- 
JEi-w E lna< ,_TVii y It, N. Y, 

EajeN ErtPi nmioTj ndilros-stniJ. mHllSnif 

rlhiiluls. Ui'tuLls. NEirnp DiipTcriaLed. 
llarla Hryrirr , P, fl, Pmg Hjlg lytl. N. 3 '. 

KbkS" VhKIH dejerhbet IOT plain for mak- 
ing SiO-jLUO weekly, la barpe or elllrn. liu-1- 
TlCil of yam cwil Kilts Ca., il l Grand Se., 
New Tcir*. 

TO- W'|p mwea* yuo mini ds miOcEli LibB 

Jtffipent i jiirUrLl.iTi frpt>. Puk||riKn blilDt 

OGioobnr. itOI A-^7^ Netsan, Gevruta. 

11 B U _ ■ 

1310 31uney at Imide n Li tin 4 nvlv parts, 
mtoeHiri, mirEOtfl. shilldHUn: hy Jienr neEli- 
ml| eSiieileuee iraneeeiiiaiy. Slutbts Fun: dlioiL 

Gunueltl Co. h Att. N d DeCIlur, IIL 
~ 


FORMULAS, PLANS. ETC, 


3JAKE I'nijr awn liraiHlem shqs-[pff mum. 
All niilOTJald Hnd dijerEkmi La maka Ewo 

yvarii flf ilia finest cream far anly Si. fin. 

AlrnunE ClieintfaS! Ca, 1(122 Lavchmanl, 
Tak-aavKiij, Cl Ink a, 

FORMULAS. All kSmL. OuiTninieriT 
falnloK. ^Sptekfl] Offer F^ku." X*mtm, 32, 
Fir* ltl ilgc. 113. 

ff.imu i (ltLHI I..tK,. Fftetn. . Lrnile 

K^tTfrld, In Dr. Iti[Hvn l 'K Hank af kViriimlJi — 

■ n PJlrt, noslpaid ftl.M. Ogtkie 

Puliljjhing (3a, F 37 Rnsq StTCCt. Unot, S5. 
Np* Yor*. 

KXTRAOROIN ABLY— Wealth using for". 

M"iti]:i Jr IrirHM 1‘HSakjahB frve. llniwn's For* 
mularf. SI 2 F isE \7n1rrt. Tanijia, KtnrhlR, 

rum Ml k N K Y A [ aRjnu Formtilns Wr. 1 >l— 

pfTiiiSEYe llleralure free. Ilifrur ‘TEpplE, 
ngcflliiT, 1aHl|*riR. 

A31A^ENG Paint uiiiL TaFlilull itmuTer. 
Na grT^pipg, Jjst nihr In(?!T|l«alT*, kidh- 
J 11 nrlauj. Fiwmula g.W, B«i« SIF Hltd 

WrnftkLVH- N. T. 

FOmil/LAS — List fre'p. Ajwlca Ltb«n- 

Ifirtii. aB5-7lh HI., iWltfarfl. III. 

A Kit KB ennipl® tony of ImMui-a Inrrtii- 
er MagbxJn^ giien with raeb order F°P AllfS 

■ hum mV Ibaklni firm 11 1 11 nnd Eraite serrrEK, 

JtiLrtnam, Stale Ptirel, lla-lKia. Man . 

f^AMPIdlS ramiula anil Dd, dime nml 
ptaiap, K nyroli. N. Y. 

NEWEST Guaranteed fnrmiil n-fl. Dlgfieit 
rniilug frve. ^ii^eiat prlrt's, lends, flfh^an. 
H'h i'lzilst. Etn-3 7na No. lUr lni-. ChlrniOL 

ANT Fujinutn Hfe, thrfi? f 1,110, Hole Lik- 
u- f = 1 1 l> l- l >:■ 1 - h D ry j 1 l! Pimd. 3Fhine. 


L1.M2 FOH3fl'LA3 For ruaklag ndkeilvci. 
vrgod KUIt-ra. gum lasatreffTB. •unidck far-* 

lioH'ilers, ^anisbkng creams, 3 • : 1 l ■ m 1 -. . tusL re- 
in-uv^ir, UiLtrparuuflrip; ;oir la-anhl.-. jOld plnt- 
Lag, flaar HRgpi, tuapi. li'dLlm. oU, Kk- 
p la in:- Itvw Eg jiiIx Inured Ira, Is, rlarKy LLriuLds, 
Ji r 1-n'l BIAtBrlill, 4l:rre Ik buy Jnlppllei. 
^■tart a luminal fl( yijtir Ttffii 3Dfl-pfi|* 

t'mik. f2.Ud. FraakILa Pvblifhlrg Coiuii^nv, 
Sllil Sunk Clirk BLrfefeE. PeiH. 2 HI. CblcBB^. 

TRImoDlUAI niOipbBlfi— White pawifcr. 

■WiiM.iLTful for Ir wL'cnt, du.Le*ly tlkE-wlifli 

■JJrEj iiEzue d iialnt. 2k guEi samjile, supply 

spuretip II Iff 111 fbnri'.llud. Wuldu, Ika 2€U-,. 

Dallas, Triau 

SUCCEED With jour proikueti. Farraulas, 
prw*<snft r aTI*rj.LJ(-al SfTi Irt. IrifvnuaELvh 
tm?- H. Tlut lr Kn.. Wa-lilUgfrrn. |>. V . 

Fstlt Any namplct*. gpRTgnlrnd fori^ul n . 
st'ii il ft L. fi(l. McGLlIkudify LblmratorlLi, Dnx 
ICfla. Hgiinp, 

OBKHICaL AmlriD. FMtlmL IdraiilM. 

CvasUltatlva:. Write. AssHclated UbcmHts. 
IniiLaa ii^iH^, imiiaiii. 

PROVEN, Tedeil. gureeisOjl fnf pmSfli . 

JtlUfT. If 13 Ptarer.^ ^[rpel. L'lnrln nnl 3. 011 1 11. 

FC H M CL 3 S— i luu ralll O^d piEnt a fid " Vfl r- 
aEs-li TL'mHYrr, fLUO. |ialr, L 1 10 l-gnnqrd 
AW.. HE. LnU Id, Mu. 

TK >TKC> Fu CTi'i U I a.3 — LargtdE, tafeE Cfiih- 
ItleLn linn, Cgrblag tire. OEUlStCid LllH&E*- 
|nrv. Ei|u.RTi.is-eE"lr. IllJnnls-. 

FORM Oh AS — Lil-rsl iauurj firaliErs. LK* 
r ra 1 11 re Jr««. IVetfwt. N. KDDlei. Chi- 
ron; • 

Fs»E^i['[.AK— Tried, u-^ed. proven. B * il 

tuttiey niakurs-l ATenge rnst only In per 
formula! ^'ritg for LnTmidln* Infornultaia. 
llfsi-Furmuliu-LiE-EJir-MuntlL (M.iti, Maya, 

Flarlda, 


CHtMlftlKV 


NNW IUk raiahiql CliejnLril kf(i, iiiLitg- 
pnom- du 1 Ml t lalHntarF apparAlm l^lolouz Ltr-na 
svpplkes, rhnmirali. .liiiuared by axpeTU 
nirfittl lalirra I lirlOrn ^on'l Ific nuw (nTuniE- 
ahle« na I gEl jjifcial lid day offer. WInn P 
]j1VV \\\±l a-':nt SL. . New Y in k. ' ■ ■ 

HaNDESVUK For tHwiLfcL'Bl euietliAiBtpff, 
fur aiuiienilj and amateur rbemlAL reLLsfii, 
1 1 1 11 h C r = 1 1 1.' 1 J . jiJf. Chemlral 'caTilaevei^ Sc. 
JtuokJjHE frve. Holding intent Ltic C-nmpany. 
jEeaiEl a g , 

aPRCtftQBCWE A ail baa* «f 12H ey- 
U*M- 1 in OlfcLd-p ftLf.DQ. KULCLilM Sons, Campbell, 
Cal if. 

25 CHEMICALS With nprrlmcnts, .5Uc, 
Kil l re C lu lu I' H l», -3S22P Fl. 1 l.i ; 1 1 L L L ■ 1 r 1 
Parkway, 1 1 r^Haic Jyn, N- 3 r , ■ 

LEAltX CheiiLLs-Lry — Caniiiicln rauraes, ft 5; 
Easr payiikgatit DiTukLB JEM. " ' "CotUJgfp 
IS-at.lCjTBEaUni Thiraga. - 

ECONOMICAL Chemljtij ni:i : 1iei. . fkt- 
alngut; ih 1 , ItHmuiL Chonilffll ■ Ccitapitiy, 
TH7n- Allln nee . Ohio. - ’ 

l-‘ Ft hi K (.'I'I'miJ.-cLtj' cafalvgs. Supplies at Rr! 
Ffiniji rnmpSnte IgliDNItUrJ. H«ld 3 C |HQit- 
nne. KciuklL C^irrcirat I nn, LJITiS’ Johr-ion 
Slro^t. llnKiklvfi. Nii'iv Viwk. 

CHEMICAL Apulys:ti ifid irduttrlil pnb- 
Ifmd. EslSmaU'.i free, Essra LakpraEpf Jtj , 
u^mi- i-iM. De(TMt fc Michigan. - ~ - 

CIIEMlGAT.fi, l.Bi-mrfilary glipjw^rf ind 
QPpanitUd. Catalug CP. 1 Hr Ion leal Supply 
Ca,, LiTfi 3H, Slone Ave, p Rpmeiiir, N'Jt. 

HELP WANTED 

— 

FASTEST H^lllnir tlylf-^iM^ISori In 
Jf'ard I IP'j.i'. IT jI ■‘"Feallie' 1 biimhiag,' . en- 
dorsed Aim prilled by Siillv Filer*,, r . 1 1 1 l>: 1 1 l 
r-’pcr-rj htar. CunuSna filijskliip^ CilfF^Sii 
Ci I ill. CiiPCild^ ifilLlai. \\ iiuiriiy rainpniE- 
lacatH, KinLiisiro pfiConlgd BldC-inn-iiLig 
gil JSEt— "Tuloa" xliijier Uiikeil. Ftc? gny^ 
ea-e. Imw uhidn-iik |arL-rO. Ftw" bjiilpLe af- 
Ter. "SirGtlLc" Hag. Hill IVftjhififton, Dept. 
K-Znn, ClI IrigO. 

I5l0 AdTAIK* Diib prullCi suiting men'ii 
ipia IJiy lials, niJilr-IO- mDU dSiro, rfclD-prtor 
if ijii. librgaln [irii'UE. Yir.ir own hull, nasis 
Ttco or Dtlti f-haigt Oalflt free. Tnytnr 
3lals, Peiri. Il.22, Ulnr-SnPRlt. Qbl£p_ 

- DO Inia- Fliolriale liushncs-i wlthhut ]DTf*t^- 
menl, Chi I Oil OtOTe^ With kSggudL tine aclf- 
selling PGiinlrF iLLsiilay.-,: AsplltEh. z,\t* t 
I tladOs-, Imndhi'n'hii'fi, hrunlhleLa, bnijsseliul i| 
unmet] t-, 7fi rtfffwtflf I In ••.. Ufr to ISS^l. 
Jifrt'lll for yuh. Lj.|kerleiLoe unjieuussgry. 
■'V 1 1 1 u for Oktdlfia «iLd plans. Frncapai. 

l>epl- Jill- X l>, jfl'ip g. Tuny. CIilcApiQ. 

1/fiK ftSM? EL:1 1 :.D TRfia Kf J fof «Um. Girir- 
Altleed imirkeE. Frew iiirlh-iilKi-. CrllilliLjr'rK 
3141-0 fifitlb Wi.jjJjld^, New York. 


POPULAR MECHANICS ADVERTISING SECTION 


49A 


MRk, M_ M. earn *d in her Hd lar 

(juirr statement J nkib^ patOU-Led gimi> 
tnuibrauuix Fur United (ealmi, JU 1 *9 > . tiJl- 
rept luiia] Y V-t-l hut am if (c|j*r, filed, burn 
i ini' be .^uJLnliJe Lif brlnu Luu.leiulu Lncauus 
Hi | vlnter. Idkmk. J,u:ii|i1e f rue . UaiJLui], 
;,H-lk-A2t!0 Liii'i'in Avenue. CliL'n 


Hate 3 lift Tu Mi-^t un fnx-ttLOi uh>] 
hftUXFihDid nceensSlJgH besides Sulking llgi 1 it 
a weak, Autwinblln giro™ tn pru- 
ducon. UotfUb fr®o, Albert MLJIji iLJti-2 

Mon-liKuxtti,, irLiMrlnjiatL, Ohin. 


CA^fi Paid fur ImUexlIkd. liUKU. fiCD 
KhieteLv D L stria j AdTerELsrutfhrt M p*ff-B 3.2.%, 


MONEY In BniiEhlOOIIti I URwr Ui*m nuw,, 
in rtUir cr Alltel, EicIlii.Lv* new pcOreil, 
lEjnir. better. iLilLrlfcr CffOpd. nfl liblf- 
Jta'iik free — writo today! Aineilmn Mmh- 
IvuU Industrie^ Dept. 'J'-nnmta, OnE. 


ACC NTS WAN TED 


AMAZING Money Mlfctr [ LfldJu' JW1MA- 
in* Mu'i rli lili' leather band t>Em. Half raulae 

iirJee. bi( CtHUTii L riffle, Lifetime guidLLy. 

fmjwslve, feaLurej. Twn K 1 |i fi < , i L COiil - 
31.ul i Li i- n . 2i kara/L gold Oby fio ed bubie 
* ml inLt-lilK- Fr« uuki pliHC, Bdlfor, key 
case, Gift awyoliotL Hell.-: m ? I Gilt. Free 
an m pte tiT-ftt. tp*!vgiterb ft*S- WojSilnjiteJL, 
Beni, K-tl. S?hdeapo. 


FULL Letter- slim ttancil duplicator] omy 
S0.CO1 (Hull MEerheuls, iriffioi, H<lTeft|s. 
I n e -ctr.. bliurk nr several culurs. I ‘ui npLetti 
■ii 1 1 h ink, KtenrSt. rtc. 13Lu deinind oHli'vl. 
Htebed. vhUttheS, afhtxd*. Ti^Unrante, njtn* 
IS | ft p-Tn-fltK,. Wide i- siuJek fur tree samples 
work and iMaLL. Huik-rL DU^llf-iLoy, LOp-l. 
Z-mi. CIUCSnnHlL 


Wit <>LE HA J Ji Catilug tree, 5M Lett l* li- 
en. Puiy Cqlj 1LU7 ] l ni a d iv a v r BoniOfl 1 L L-e 


MAKE ni% Pin fit I Metullli- muazlng 
nr vr "metallic lEi|Liid r ' litftebLly , ihrmiaiLOul- 

ly ^pali-d mat*l, wood, ulihA, leather, ole,. 

wilbwt beat, arid nr tool i. llalibi foTrrc-rl 
Ere* sanplE. M'rJlu. McLulSx. Ilept^ JE--312. 

niuiuiii, 


MEXICAN Faitbnr pl4ur»r L'nn-iua] 

iiHi'i e Jty . No L'liriigicE LlJcul £3c l:.L j.iiii>-i h 
iKrliiifsi ll.CO Weriti euul]iI* and dclnilj. Ite- 
[utiik'ii IF ILH^AliuEl^d. Mt 1 Si.j:i All;, cljiat- 
Lu<hi I WS, 'Ski rxLm Cltfr 


4Z®% 

]jR]ltlT. 

ueantUr. 

dof^n w 
nle Lb-:. 


PHOF1T III intnniatSc ebr 

Nu Unit cr Hu in i:. Ldshta ehx In- 
KfUUfl 11 In - . t d.l. you Sl.dO a 
1& dnaen fur Es. U'J t^tpaLd. Hailt- 

n™ u^tbHi €*., Hoi pafu-iti, 


AflENTS roSndnx money psf u. F u lmer. Free 
■ d W]n4rwr Lptlprltai," If-Ll-P Mk?io, 
Urns .1 re*I*p. L'allf. 


im% PltOFlT In llwi “Sell Btalilm CLtf- 
ar LEslitosf." No Clint or lilctloA Wha4 
rnnlsfp 3t light? No wind, cun blew Lt out. 

lletaktK rific. l!uxtsi $i.uU per rhixun, Liampln 
uru] Jilted [iIlul Jlc. Nen - itutliud Gunijiajiy, 
IPO ik FM-iO^ Non lletlioil Hid-:., UndFord. 
Pa. 


DPUBLE^fED Heir-LhrL'udJnc m-cdlu 
P4icfca(fa, alie 3/11. mjfid |>CO|>J« Hire a>] 
them. Inmluulii* for faLldng diicliC., ncf-EpxaFy 
la* giNhd s5d.it. rim JalQplOx 2S*. Twenty 
jv.airkagca r ditlur bL£i, lllfl PHi'fcftCM J3.D0. 
Partl^jtart, M'm. Calwby 4 Tnndalia. 111. 


AOKNTH— Kt3| O-ll FriUia lltdiLd ClnJeJJLl {31 
jhLrrei in Ibf dark I fur hansl^nma i-ivilLLh. 
ItaiuiaB COl. SihiMl Purkurny. PlilfiiJfl. 


$t,m HOURLY With n^w, hi-EmnUILl (THia 

thnt nnidf nit rldth tAetly, quldllT, lavli- 

IL3y, witliauL needle mid Llbrr-j.il. Stnn-lh 
JaUPdOtEhg, Yi 00 suuiiil*. Sjewilaioure, i!-- ” ] l r 
rw-|nn*H. i>. 


A RENTS — ^tabet (T2.dl> frusi 
Jil-mt. ET*t}' liamv, eLiitc. Fajclucy a jirmspi'fl. 
W'ritt Md. <Ju3Lk UUUUVA1, mi N. Hiil- 
mun. Olka 


CASH Ini'uine dully xllicrlriE mirrors t\l 
hnniH. PtactnH awtoinrti:, l*bl-a%i». «tb, 
CuibLiEriulLun uuLGE. Wiito Bpr|nl:ln K Pinter, 
lift. Marloti. IniJSaiLa, 


KAWAIIAN NvnTLlH; Guorl. urnilt fnf 
1 1 nrere vroikOTE. Ho^d flFlF uenls rotn fur 
doLtur Himptcs, infeirniHlkm, H<HC ^273A„ 

HoiMiUaLu, IfawkEL 


COIN iMunr}' Eelllng Polmred pnorvl*. Olrw 
away Ctcc pJ^CUTOfi- Of J» lAniin wills hulr 
prerWtallucL. Valmor, 2‘il L ‘Nil lniUanu A« > 
Chicago. 


HANDS Hi>l Rut iton't tenrtyl ^Myi- 
ttry" Etuu or I Kit with Ifrroi IKkUOt d*Jlej 
thlcvrx. oonooiJs anrl pruEevLi nninnflrj No 
ItOLiiiySiij? llpb+T, Lo®lra ILkA anf Jin*, ]lnr4 

li'-ithL r iM'tt. ^ifen eufirr to flWh 11. Stai- 

Cl Lriif iilnmnnRtTRlSaa bcIIk It- Ontly gmylrie 
lUltfifOli! biK-ik IradufUcL ILolOarfcDliln Tin?!- 
Jit. mnijiLO ofTer. Belt. 

il^B Vi- t\armnRtrih, D0|it. P-fiO, iTJcajio. 


FltEEE 3>r ftrrJjvtlOhJj 

i"iat: | ii g ^[ipurLurjitleF, 

fSncknnHli 


newest 

M Otrumatlaj 1’ j. 


Itiudfonl. Pa, 

Jlkdri lllM ltLY" Anmv.Ln H Nn- Finer. Prai 

punctureh wLLliuut H^kllLPg; inakf. tLn? 

C nctHnj pr™r ! IrtdlafiLly— porn’iBncpWr ft*h 
Iol mada- bff nil |s. etc. islg HelSet. Fr^& 
E-AInplO pfr*T„ I^n-FlaLi, UepL Z-ITlt. CUV* 
cEnnitl, Oh La. 


3JAKK ] Clift Pr-uflL lYrita tur UurtLLb- 
tHTS, Mull ing llirreaic, Lu.ivnda.lr-. P a I IT, 

iSKLL H t-"iri-j , Yarrlnry IretlL guuL Btg 
prabta. H-aiuple iHlItLL 5Qc, AlHIflCill UIltw-- 
lug. MunnL PLOB04V11 Uld Fcurtk, Newark. 

K. J. 


EUl'LATI Hiasa, coppur, tt^.. with my 
aUnqiktPL a *n, 1 ■ji . AgOnLs 11-anLoU. 
_lHicnn._0Lli YT. IS . Kmnad- CJiV. MOv 

HtJU-kLY. Amazing Kirnu refla- 

tpli*! uiila like new w-LLlmut l , ltlili LlU. p n || s h - 
JjiCi ViBSiklig or ]>a1flttllgr tv ] JIM cn with 
tiiAlL irifett ft to ll* nonllih Fre-a .sample., 
E-Z h t n 1 1 , iPcpt. Z-H r riTulTuiitJ . Qhltt. 

EV KUY Et L*D V Neidi’lbncl E I'll Jflivfl jqii 
a wondotfy] cbiDDB to male fS.llQ a day jsjp- 
jilytug njitjoniLEy known pr&ilunt-: -on weekly 

aruaiCC’. [ 5 uiii|Kl-rLi- outbt joiiL un Irlid wLLbuoE 
mcmey rkxk. Albert MULL ST&ti j'iOTIIfiOiltll. 
i' In'- liiaiu I I . L0. 


MAKE And jfll yuur lMtji n-mdUCLt. fcm- 
jdoV ii liLTiCa ydOtlelf, W* ^yppty foniiula*. 
tnd lull IpitninEloiia fur making Lullil pr*j»- 
aruELiinF, perfmae. tlavurLng eaLrarL^, j'mp F 
koudebuld jpOtliilLk'lr Yfl-IUJd'PO I^Oilft Tree. 
N+jthjiij.] m InnLIlk LitjaiuLartes, 10501V 
lt rrta,-it. RLrli monil. Vu. 


CASH ] J aLiJ far bulErrdler, IjuecEs. H*e 
BLnrliilr VIdDhT AdWfi UflilOdl Ob pagO ILL A. 


I'liiPPtT With uni 1 products. Idake. fbIIi 

h'i<>-4t. Ooai'antoad fcnmnHt, denial |ir(u«i, 
Irade, lUirmt r^talcg ttlbF^n, clk-m- 

1>E. JtDr I7tl2 Na, Uii- Jri*, ChJcumt. 

E \ Ulij r^l v KlP UtyLbiHorl Trig] pndey 
Jl.il a, YcKir pruflE |2.bfl. Muni-y buck. IF 
libistejiTO&ollt^rL Blif-JLLt# Hild^on, 

mm, _ . 


BULL Mein LJfi, ruior bJadaij tie., big 
money For you. Moll MietnLtmi Co., li-S, 
Onyinrit Ml mi. 


AU KNT^ — GornS pwlit lEWn^ MtUl tldKl, 
ICiii nr, Ilnr PMUftfL illnclnriitl, 


yiAtiK I Lift iiianey wicli aur gterLJng f Liver 
JnJEkaleiL jiliu'a rJnga. Bend fur jiru^rolELuh. 
QUHOft I'lkdo -T^wolry, 4JLK MeBotriuJd AVO.ji 

llTnoklyn, N, T. 


H K r#r ji Made to in«at-ur* mLwoati. Outfit 
froh, Cjjr>o%eur AiliLiFtir, WceI nd, 

New Turk. 


BUCCEELP wuh yu-iir product!, Foruittla*, 

nmefftoi. uJi.itrlirRt j*tt|**, liUcmtilkMi 

Tree. 11 ; _ TlniEly , Washin gton. T3 . C. 

PKO^IT' Gold ard foiored atgn 
lf-Lt*ns Ear wludrvrrs. alhr-rs, tnii-k •= , aJgnc^, 
^1-:in-iF:r-ilni. Easily ajijdled. NfunlEa, Akrun, 

- 

FliKl! ^nmide new jihirfo niiveUIrs. ^llOft 
Iiroflt. No¥#L-Ad Ciluijiilky. Norib 

At*., Ohlr-iigo. 


BHXD Hun- itze fur jamplci unij eliiiift: 
tu earn $1 U Weekly. Hlnw j*iiJBltunu] jjaur- 
nntfed b^lTiry, O-im rani pud *M lii.iC Hgitei 
or r*filac*d tree. !HgnLd*tl , pkeuiaot wrirlf 
Witkf.lt MOiLery. Dejk ftf-B. CJr*enll«LtL 
_<Pbto. _ 


NEW TVpc grimlr.n brlltlC h*tb mUL. 
Ttlfbly eflTrlcnL. tv: uoiuLral. Errry pcyftrfHk Lb 
T< ro^pot-l. ^UlPilanUi] pnijlls. Kit- L ee tern- 
jbang?. A rl Indian liclshtB. IIIIeoEI. 


Sn.Ofi UuT'IKjT J Amuztng tObQOUUbdlO 
nrfikhidkl. Pruducei rOYulvlug ijd] c- r *■:! 
Prapatt- [jl-Ldt-t L'or» piny, SitL IVnsblr^Eofij 
Ohio, 


Cr<H biuiagerx, ugeaEi. Pig 
jiruflLs. Wrih fur eatalcffuo, Himly Jtfg. 
CO., ft niftTher Blrer-t, Nenr Tae|v, N, Y, 


DEBlUIBL'TOnB — St-11 taldei toudnl en- 
dlfif, Thilnno iEkdlC Dh, IJftD BuirLb Oude::i. 

LOJ AhieIh. 


Permanent inugm* scssjpg auto mt 

erner^, ?un e bided. Write:, lLlng 

JSTih, I.*iir*!tmi, N, T, 


STOP flquoftlLpg — HtdTt fhArUuKK DrLva 
(K It Id rtiunlry nr "raortos" — lltinHCM. 
wnTt morn I II Hi — tiume I Uiiumiu: '''plin' 1 ! ! 
Katlmal FoMol CMfEJC^HUl. Loi AlLg*l«. 


AQENTS — Crew ra u ji i g i: r j go n men, 

Nevr Ijn Itern — Wfll* at Onrc. Bells la ev- 
ctjtdii*. World Siiw 1 LiltLOs, Iiiv. , A-lHn} West 
.VpihlliJTen, ChJeueo. 


t L. IV Ur uons fit, BEg pPuhEi. Quick. 
Bilea. Depart *RjfT3. SHffJ eystiimrr* niiin- 

uy. No -oppastElarL kffeke and up dally. 

Muster Supply CQLj HaBilalivli, Tt 


R1Q Mimoy Id tiro patrli-Ed. fit’ll Now 
nuba lira jRitelk Id dtttlOTIO, gariftd. 

eEt, TLftOt-Oilr Patehni guaranteeyL lO.UIIC 
nll«. S-TO- weekly Fur rale, men 4* iltdlrtb^ 
ytGfc. I^roterLeU tetrlldry. Writ* E lxi 1 1 0 my 
Uulihei i.m.. TJI lEuc lill*hifl, HaYlon. OIUi>. 

JvA ELY Up Lii fltlO wt-ekLy u i:iLerjeJU 11 ^ 
sLi: re.;. Pusl HelLJcig Lievet-dlLie t, WO Ctml-li 
nEix'k, IV'riE.^ tudiy Ear rata lug -ilCelivy ultet. 

Nation*! HntUKU, nu, Itowm. Jib 


JtJtirNKK Bl^irm, JtiihopLiitoB, inoinoFtHl 

IthUtd, leU.NS, tiutli-tln hnin.ls, rilLIngs. 
iiit-LuI sprs Ink Les. Ahiajs p cruily inurkut. 
Eii.illy siiLil Hig prOdlts. WriEa fur full 
llarLleirl ate and lifW 1 *t*t 0 g. NtfHiUn, 61 i 
t'jiiiilli mir**t. i'lMi-innull. OULo. 


Ho-H POTfCLJOd. d|ae*}i dfcpnrl to 
iilJiier. New dellghtFul buLE^aliobi sirmliK*. 
Rapid seller. Hlg teiiOnLer. Fine pnjltls. 
NO iRYfitunont, feeWE iLi||ra r^r fteO l^ipplo 
^Jl£\ liberuj lermi. Ji.iyt lira*.., lul y-liLp* 
limn H-L. r Newurk. N. J. 


MALJ-IC Gas Ln.iTijj.dtg mlle-igc 15 <^0^. 
TTsed by bus Oiuiipuutes. I.E-j 1 111 li'dj. guaran- 
ifrod. Approved by tptiwnMIvf (iul ni n. 

AnLiiln-g sail ? rwtinil?, Fr*o ailTort.16- 

IjiS- AgeaiVj nuuie un itn#-. L h arLlcu]u.rs. 
proiif free. P~46 Magic Gu.d 11 jll.lLnp, AJeac- 
nndTLiL, Out. . Canada. 


MAKE Goad Immey liking •inLeri ; iPiItEi. 

lUl. umJnnpeiF. druFSfs. Juu 1 *it. raLrjt^tO, 

gianls, untfijn u ;. H>a!Ies hiL free! Kim in- 1 
LiKUpITby, j Ij- ; I : I r 1 1 LL 1/ i ^ L b, L L|.m; Ijl 

A vnnuo, Cfli «,go. 


W.l !s’TED — I P.l rent pnpcimJnj; njent-i. No 
<\|?erLen.* Df Inuuey re>|u5red. WtII* Pur- 

Jlapggcc. 1 r I K, Hnloted. Chicago, 


IlIGGEBT And riukkest sul*^ am midn In 
bniitvu. Writo for proposition. >\Jt*-Gt1p 
^iniricy &ruflb [Toepgigtlort, 22 tP HnUpieTP 
TEmrlrvnrd, New Yarl^ 


AUTO ZtudLe — WurEd'i ilie-ipesL. Entirely 
Tier. ^VtIio J-^intk CoDtury Uu., Kanaae 
City. l [ ib 

AtiEKTH: Bmojh go prlcej ! iimL'iM rnlfeu 
1^0 lb, 4 f)E. ItiULia BHo- r&S&t- E'-ailOd Id 
far A^n. ] ONI filnka nkonLng £\.m Jgp, 1W 
uLtier 1ia.rpLi.Lns. E.hiierLer.c* unneceiE*vy. 

Writ? Carrutlon Co,, 1 1 0. St. Louie, ^lo. 


Afi ENTS MdSro- ram »rir| rHJn-us rtffllWtr 

will build yuu □ sLe.niy repeat bn- Infix. Sr-pd 
lVnliy rot inHikeL-Tlw trial nuEilli, Tin- kl«i 

Uoiup*riy, b* sohtHj Ulifg,, h«rn«l«r, N,. Y, 


GULD ketlect I ng letters fay v 1 ro win- 
dow 3. Easily aliped. Largo dU-vi. penny 
*j.r.h., frwrH ^aniplc^S Allu Sign Worfti, 7£M1 

llalstedy Ch lenga. 

Idd ' PROFITABLE ‘Mill order xnrl lorul 
bip=ln-r?j plan#, A. FiuEtt, ELPuiil 111. 


AOENTS^Opportundly so nako aiantyj 
liouk -canta Lning 107 jneccss.fut bpglnrji pL*rt; 
lOitlO Of dfllre J send far free intrnduatney 

loot lot, KlLtc Co., S14 Gtoi.il H1. h Mew 
York. 


PROFITABLE HUUt hliitt^dJ. Ltfttl- 
mnlr. Shj eujnr*FtLng F M-hJWWd Ir^blldlHn. 
F-9J3 Braid wb^. New York. 


O^TFIVE Op0H littarg fpr Itora wisdom. 

End lly Li 1 1 j 1 1 1 L' 1 1 . Free dimptcs. fjdieTU I offer 
to toner*! agonls. tret bI lie Ltlttr Cu. r 
ill H -It Nartlx Clark, ChiraRn. 


AGENTS t Stamping nsmeg an jvacket- k*y 

proEociorr. iftttuplo chock w3«li yuux ntmo, 
*ndDtj^ r a Sc. HLimpina ontSEa. Riuhiau 
chirks. Cbeolt-fabl, narnO plutes. Hart Mfg, 
Co., Sft3 ihrrraw ^t-. BrooklYB, N. Y. 


DIR Mnngf- and fait gplfi. E^ery wmoe 
l:ujd gatil inlttnli fax his auLn Ynu nbi.ru e 

11,-50; ntake 11.45, Ten oMtn ililly tur. 

Wrlto f«r particHlans ipd ti f* FirapLo, Ainor- 

Iran Munugraln CpmjiaDJ. iPcpL 40, Blit 
Orinffft. N. -I. 


MaN In *Kh Eflwu to claL* auto purti. 

r lie: VjrJ r bl(llE«[B HltuTes r x*flnhh b*ili r 
ntETrors. chandcUrrs ; by mvt metlMkL No 
capital or cipeiicnc* requi rnrd. ^Implo plun 
OF mmufactlJllllLg *E Enmi* starts ynu In big 
nigg^y-maklng huolmME. Outfit fOHiJahed, 
■Fret }»artiCbluTS a:id praufj. (run Motel 

Co-, a vo, h, Bfcitur. Ill 


NEW €3*anarE Washes rlr.thf::" qijlrkly. 
-Cleans eTeiy Llilng. FfernLujn deals. Fro 
Minnie. BfiiM, 5407 I rv 1 11 l! Park. Chicago. 


BIG Mono? applying fold LottlaLe- op iu- 
teniijbltes. SlFlc&t thing tndflr. No ripejl- 
cnee needed. Free f ample;. J, Halca. ,p loSI 
^'tdhLllIScb, Bur-tun. >1nss 


To«7i3^nd fiaite*rdjp 'big cf#m*pd. 
Large ikttur JssarLmcnE xtarty yau. i'burstan 
Ad.iaeial^s, Clilraga. lit. 

n- 1 iiLui^aHi wj 


JUJVT PklrtLsllCif— Nrnr 1DM OiELtlOii Pup- 
alar JifiThnnLrji Unak CiEaLng. "A lUliinni 
hint." n 1 1 1 > u 1 : : I nf hiHikd an iituCILlBI 
jgb^ctP. H'ilMP tO COVt-r TKiotxgn brln.R0 

yell Ibis valuable ci(a 5 ug. I'ainihir Merit au- 

Jva PrUBS r "O'i G. OnLarla Sc., ChScauO. 
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POPULAR MECHANICS ADVERTISING SECTION 


HIGH-GRADE SALESMEN 

L .J. . , L ~ ^ ^ " " ’ ~~ ‘ 

llfffi | jirre'H hwJ tui' I up - wtik nrUti n 

large Lilian nuiiji in,y. tinml | ? l j every day. 
Xu uiiicrlenue needed. CumplBte sal-ui *Ut- 
JEt aetiS live. Writ* GonuUdFilDd Sling &ys* 
lem. ItCPt. Klft. Fhlpprwn Fntlft, WIsscpiiMm 

ATfl^TlOW Fulesinen! If ynu mint Lu^ 
jLup snLu u •: 1 1 i-: j 1 1 1 1 ■.■ ■ J , slut bii-Hiey- irtuJilXiy 
lAua Ilsal'H milling i\n HMPt’r. Jin* lip 
ft lilt It wUfl ftllT Sf-iisatlrtruii burin-**? itlmu- 
| ei Iot deal for eiery rel all s t fire. X* |irG- 
jjiKymA. ] a is-J3 ivt- lUMiw-lur'h gugTaoteff tv 
ilkf-festW ifilri | II ^ tn 20ft far grncQir. itrag, 
cigar ilureF, meat. uiirkul s, I.-im uty ltafJur^,. 
suri-Eru jlatLiwia, i'Lc. Eel Is- -Oh si Hill. K'- 

pcaU llko oSklr, l_! p to tlMfr ra-ih an. pi m 

[rik'k-rt h L illy, ExprrlcnH] unnuiT-uary. HLurt 
making Fust i; inrun knmedlitely, -1 U -t send 

jour nuun trad unnv^ — pmI nrcS will drk— 
for nmipl^Lfl fres jjuMU. FflJonL Ttavte 
BuEliler*. K tTlt Adi. mi. Oil I ea go, 

KAIIX Pin [iuV da,y In ftdYannU:, ^(dl 

rwiplrtf Mn* printed birlnm n^nritid, 
aiLierlksing Ixmk imilcliei. gnmnmd lali-i'ls, 
■dVtirtlntlV JaJ 1 - Ol I I vi. M'lt-'Ul Join I Eju»!HCs 1 
hLjsnnlttnro and WffllHH* Urw TWncgH. cn^ 

gravel- Ml; i' cornlrlrtatlaniS for prnllu --sinrta] 
C i ,i df . Nutt low prtrCii-. New plan. FXpfttl- 
fpco UDHicciut.v. L*rjR* lost audit fml 
Xr>rHiTr»AEf-rn, S>C»-ft3Eri .lar-hinn, Fblrggn, 

HIVE Aisay Free L'JIiG sluarl ttivo and 

kiOf-ri# rdf I bn, alrt full elwirl* automobile 
radios with mu? usi Mill* ^l*iingh Hand 

Pirn." S isles dully pays t2M.£i weekly 

J rnHfir Writ* rot our free atafUni nfftr^ 

ifllnuc Mfg. Oo.j. |>opt, I7lt W, M&dJ^ 

mn r Chicago. 

^ALFAMEN — -Mjijiu' IlLilh nOTfl 1 j &elLi Ob 
piBlif; unlimited pTfi^pi^tliE TfP?a.t- cs- 

tins Lye Irrrlliirj - ; I L I :• i - r ; i J rnmmJ <iinn. 
lf»\ Mhor-iaiiiej ca., Mliwaufcat. 

?i i K X Wi i', I r r| Ijjt unrliE w|dn iiiiliMLTj- 
WlSl« today for giarLkuSu Es about lew godtl 
Old LUUiLclUI POUtti HUE hAV* uaEd W«ll T-jr 
yeoFi. l-'Mafei] I ppndLfebka Ini sin 

lii it filO fur:ii tail lininu m , ct , s.dLLi , s. Imlui-- 
try Eirii I rolUbiLlly ilUJil q-luEIOjCgtloaid. MuJL 
vritli .i ii I ii prrfcr/i-iS r Oil* pyt. s-TiH-rlriwo, 
I'i'ftrenYKs. nD.TrJcigh'i,. Dtjil. 

Ftaiporiw 111. 

CAW Tom nil a hfieiinejo pnalOocit Infor- 

Mi;i I Ioji mulled prom pi I y. County or 
rEghtg. hlOOUlltt and pe a2n r j uliiltEy nOrc^- 
i-hry. Ijs-rllt-iii oiijiivmiiiliy. I r-ii'Ti imrlc. 

Art feprrko^ Brtuttif Arc*ilo Ii„ Hi, rmL 
Minn, 

TODAY'S E , 'a.*Le.-.t suiting lEurn. Wf> enm- 
pL’tUjun. i^fin an LlgltL Oid V indUldaul 
EmLblpnj.<h PELuiULzee lannufii-lnrir-i!. t-lfrlU- 
JLvm lorUtWSf fur lMuwiri' aiiLusiicoiiI^ S«it1 
H m fui 1 1 .fill s.umpEg^ und doUSl-. H «0^ 
pft?HL WtfTn l H j. 1 !■ % tWimpruiy, Jjiiinltl. Qlijn, 

KKtV Ffis--tO- wind liTDul cU'.nr lighter 
pucku.J sir «-]ir.wi | n m oil 1,^0^ liufO bilneh 
tiOar«l. Suits lu dealer at f^.Ud. ILf. t 
knipck-aut. Ygai -ttIHwI 1^.0^ 0* yfUar mia- 
mJss5uai. We ship C.O.1). tfi.lia. net PmT- 
fifllltra, Xu iv JleLhud €a. r Bax PiEPdO. 
1 tr.Li'iFlIT'l, Pi 

- ■■»■■■—-, - ■ ■ , 

15E Indupuniluat, (hr n niff buain-Mfl; ty- 
nrrMi^t UEUkHHiayr, tuning $ Lti r CHMi arrl- 
HlenliE dr.illk, Sr.* a kl! Tieekly 

tifflftlt* — 1 L D. IMi yearly. Olkur airuLmti pro- 
rortlwiltc. f J%ia I a III ved Jieidf T^utll in. 
tomfr. (T£it,IIS.fta ip’urLl lr-3 dgwiltod. Ulll- 
iCfgll Pu1ley r 718- A Li-fuimrL BUIl'-. Kewu^lE, 
Nerc Jcrmy^ 

31AE71i pig nmrwy ik'udy. IIIitIl grailo 
Plr+raLLs, stiupraatJ, pants, ililiti, r^lM«ta. 
jVd.itfdilttg oil liMk. Fu ;L lellen. Free ant- 
HE StPHlg Ctj.p 2U3D W_ Sllnd Bt r 

l>epl. S-ll, Chk-jffa, 

^ i^_ _ 

It CO IFiwiw makorn Largu ] Lmo moEk tmh 
R'tlUij l~-± I r 1 1 ■ n a I s. jpi ids, shirtn. ntn, i3l rr- 
MsSng fin l>Tf>lflftfd. LuiV priuut Erery - 

3i-u.sJaie.-iK, tmlL^ J^lun I |iT4iF|ife4. Fi«?e Dutllti 
I'hCi'O 0:irnmil (?u . r J ULF AElJwiukea A ■> n. r 
Dept, ill>, Clilrajrov. 

STliANOH Irmilhg f-OFiE. F:iL-es elecIrLelty. 
AliOlldhus oron'lLtng and htnlslng. >'nr tflfr- 
Iilmne# iilsp. l-jO^ |?hj||L. Sales- guurunEoe l. 
IS I it Eiuc offer. Nrvcrknat* HtVt. i-A r iol>3 
Ha^lHYPXnJ, Olka go. 

SFLD rmrEsi inhert ]«tUr prLnllBf 

liHVSahd. Frvu Out servlue, Wurth ^-.ilh, 

Cm II. Od adllbi-eiL Exptrlulke uin 

JLeuejiturr. Unllurl,. F-H BvytJl INuthLirll, 
Chlcojiia. 

MANUFACTI'KKfl Wnnti ]ncal inOh — 
IlppE*’*-ni- line lint HlEfLk miESi new fm- 
hunlaed iLarchlgfs eall4FI,. TlOa, ulLsltTWuar, 
hiistf u I s u-. Eruuptlnnn] rilugt, \[u^ur La 
free rtj w hirgo until I lies daily; caili hiinu«es 
rrjrillarly. Ko Ineestment. tiSpun?-Lvu mjEflfc 
t fff- writs OepL FMl r OuBJicr. llioidwa^ 

□ E L- 1 . - 1 r >. C '.V 1 (XT Jr. 


&ALK6MEN— B«ta - h y*ur dum la em- 
ir art 4-xi'lu f I Yi! Fell Lug lights the '‘'t'haiiEs^ 
wrunrh. y-uur sLalu. Oetieral Wnenrh Fun- 
cuni. M-ll Kaffir, rimfi FrattiirfCi. 


MAX — S Jile I Lr-i'r full tlmu, hanille ru:-:i:I..T 
HiWE nmi '■ 10c rtiUidur fahd ELUXtiiriiJIiB. 

i 0 ii% ppailt! F*E-t rtspoHlnr! No- cooipetl- 

Lloni Xnlionnlly, lonLly ailuurLlsed. lluEails 

frCV ur nt¥ii ld« f*r l>?.8U VulUO XaDuZ 

Atrpikhingri , Pil l, t^Jirpimenca, 4!s|Lrnrnln. 

A >11JHIC A'S FatUsC tulLipitE HitiibuliL LLnu. 

l^nt* la (4.U.V HalTb’naU JS.flr. 1* 

] S r lks du 1 lHS J l ami pula allirlt. UJlL- 
i> Mil rruu klLeTliig. ^Irjirshlrig kiW 

Uggest efNamlnlwiL null 

f r u u ganueiili to praitu run. Write auw Fur 

tt« afll.Mii out 111. 1 -■ j 1 1 L u j i Baiuj Ol, Dept. 

l : ■ i , ciiirinpRU. 


f-l.U j. 

pj| Ills 
mrli'D- , 


AX - -ilani.il o rmgiiLir ttoro luirio. Plies 

ritLinnuily niLierlkscd Tin> Liic i-.iiiiiirr -gird 
IILiLsS. Xl'IV a-ijiJ.r i il dual — G tulileN Jif:. S.a 
uLIut fa.-L Mlleta. LilU 1 -- prokL. Xo InTeit- 
jiiNLt, SuiiLples free, W arid' 3 PlOdUftO C(h, 
lk[i[- 481 V. Siieiiuur. I ml. 

CALI IdJtKU'E Sendai iat'i — XOi# ErUe 
fruit liTi>:lurL; npg l5c phlkigi] rn*.k£i II.'. o 
glasses hiHiie iy|iu jellj In EIto mLnii i us with-. 
DUt UM Of fx lit J ii luH'ii. Hlnmli.l mahe {10,0(10 
II rsL rttr MItiu!;* Fnmlf r LUL, W’ordin 
rjare. Jja Angeles, Calif., TJupi. Slid, 

CDEtmPONDESrE Sdiuul lilc^man— 
EepgrigiK-od). OEU-rgOtlC Iiluei Cill uum guud 
lnrnaie. I^mli funitthed, I/IImtoI [-OlSlttlS- 
si'jji. S-in-riL lurrilarJiN pTa.lla.lile. Mu st 
hnvn nr, WritA, ffSTlilS tlputlum-e and reJ- 
tienceL V. &. Hiultiv, PcdiTil ftolVMih., line,, 
Mlinieapotia . Mlmi_ 


Kt-AA, JEHn 


It/a; Yiotld's firat iJlnig- valuu. 


Soulheni PrmLurts. Fnhl, iYr.Vi. 


SAB123HILV; hell eiHii]ilete line hmiR 
rii.iti'lLM, IUhlIi. tifltwiLigd aalua |iuol{H^ pr5u- 
Ing sets, hnsbnupr sEitlnni-ry, Wnnctn/Tai 
Fldglint, Fete dtali. t roiaio. daily. Frcn 
sales Hztttdla Llfldsl, DDfrt. JA, 312 So., 
HaiuJllon, C-hJra go. 


KKIjL "Do-All" CeinlMnaUan Klertjlg 
TJamnur and I" 1 fill (y rr^ilcaiUirs. Industries, 
ni-:Eil I urs. H'gdugk Corp, r PJM7 Du ruts EM,, 
ChlrtBOL 




MXKK Xiiiru uiUfley taking nrduri ; jblrCa. 
ELus, unilrmejir, tJ§ffc-sti H tMlEsty, laEntdira. 
putilj. unifonTM. Kalgs, ijlt Tyg?! X'Sl-fi/nij 
i:nmP0Tiy, DsiiarCoionE 33, Uneoln 

i if‘i*iLtx .Chi'll id. 

XDMfcTli.IX'Cr XeW lii lire extlniialshcTs -■ 


Bed CihlicE AsimiLat-Lus - P/ined Li ^resL lUe 
years., llxcluslre territory. Lrye prLe* 
npfk*|li«*0, ll T rlle- h nri Couitt r ^fl-1 Cnmuf 
Bulldin F. LS|lli-l:gci, f^aiijriihi 

DO YOU man! u Jjuod suiting iinm. ircdgii 
in almn-r *1] Wih:-f Fltlier On i in lr L i L-r J lkb 1 
uy a * Lite l ine. Writg Tlrft, Tifft 15&HC1. 
3hC.nl ■■ i, PoiLtr. N. If. 

■ — i ■ ■! 

Ta i; M IS I u limnty — CuliUnissl-uns adrimrud, 
-til Popular llur kanlus lhoric flioi-f — rginplgt# 
tine gJ ttlttp islfcOCS— tullllf free, Dura-Tus 
Rime Fiil, bu ISTiH-klnn. 

SAlxKSMFvX: Ml adhiTi If lue ruTelilrs, 
rnlendnTG. F.ini, 1 liennnroec^-r e, m fur jili- 
I l-iiiijiV kni;vi n drills. Ijlburul nainmtssliine, 
Stnnwnml HllltOh 31 3La.llum Bl.* 

D-turfkl I nt. "^1 ass-. 


^I'tgJffcilj — f^eJIU Oiery liundnuss .imL 
lhrafu-dniul hL H n, FnUr Sl-5 sales ilaily pay 
S3SD weekly. Fqygi gif Bred l#3U Lk tlLT(t 
nWhttUi Wrllt. F. Ti ArmsLrong, I'rusldunt. 
Ehunt. PM, Mrdillr, Ala 

BALKS MEX'— Xenr rieal giLftrpnEfti tMiWPi 
510 Eulf -Oltt, Tko | la sa.tgs net yfus Ji(l 
ilnll y. ^^ y erp, g!L S hullel d, Chini eih. 

FHEK llocklrt r esfrlli+3 Id? ptini for TBak- 
lS0g til ii ■ i l dU n-t uk y. Ln koine nr airing, l>u ] L 9 - 

r*BU fl t IQIJT uvro. Ftlto €41,, 114 Grand 0dL. 

X'QiV YflrtL 

] ll[ .i A‘l t X" h lv srab- iatf tltaL doing big 
rrerFvrlifTg— blfi pF-OtltJ— SiVifL sale*— Fast ru- 
ptaLij Kn restrlcLlonj. .ill de^tgry buy, 
Aet! K*H, *\}TA HiUtTnwOwl . Chlenin. 

1 ■ ■ i. , 

BTAI1T A busing; a nr i-^HF on H i 
n $Ujh|crEnrien roprest^itarU-a far "Pnpn Ixr 

?fech;inln.' p rn-pltnl rggylreil, J.lljtral 

gnmiTiliilfill^. JIVbElily bulMii. Write tar rte- 
Ealls. V. n, AngtrmtTT, ClrtllliftlWl Hbhh- 
F.:t. SOD Ea.sl OnLarLa HlreeL, (tgarp $[13, 
Chirggg, 

SURVEYING I N £-T lE U M E N T ^ 

d l- abaStkep rmm ttbmi iniuita 

and levels, for cent Iwllh piip:-tiii3$ bjitlOHi 
Or i ale (rush or Eermj | . Eir.ler nnw kr-Fi^re 
prLrns BilTAnct, Wt ivlll repair; Erode Iil, 
it ILuy T-y-iir u-ld In^truingntf- Ship prepaid 
TOT f^Elntri!* tnd t'ulilaUcTi. Write Eit LIjE 
M-LL anil iTlftHHltlllli to Wurnen- 

Knigbt Clx, Ida x. 12 tii Pullidotpbin. 

I ? n. 


iuytATl&NAL ANO 1.N4TftUftTli&N 


WIN HOW 'Mijinlng. CrupupPEief dlapllys-, 
]ir"tef <ji::iu.I IgiHtrurllmn^. tiu-iulfly leiiuoiL 
al licmie. ^plObdid cppdrtUTIItlw I A'-lvanee 
JiL]iloya, IVi.y.i 41 n ill son, GhLctpa. 

FLIiL'TitIC l^rNaerntSn'n— Air pundillnn^ 

Eng, JSxpid grnwth urea Lei bt|= ili-iiiand Far 
trained U0II. Karil up lb KIS,P*^-l&flrM 
wggRtr. tl*t farts, \VrlLe for free Irak. Ad-r 
dreas President. U- E lsuL, 4«l X. ^Volla, 
] l-ji^ 1-lfl-A. Ohluakn, Hi, 

LhAilX As HO jiiL'dllllEci, tXKli r h rtkdfiT H 
wfldMiJC. (JlCflrErUy, lrfrlRiTiElon, Diesel. 
Slnvliisnri^. JlHMA X Ta Jn . li anis-s City. ?»ri>. 

^^'OELK ' Flip - ' ' l.lnole «ili a. hm titarL 2 Luh- 
?1j-j biimtli. Slfti -noiitun, a.Ue 1-S-3D. Cubl- 

mHL tduuatLon. A/e sou PlisikL*? Ort finr 

free rtaejlkimiftilre — lEiuL nut. X'o olil L|: at Ions 
Wtiflldtef, Write . Oiluubl iPflniftlOII 

Ice lfll. St. Lo ijl I t, Mo , q uFk 1 y, 

J^I.^KX M ,.rl::,m;t Lt-i !-. . t.j-.l. !iu i r a '-. - 
Ins. Autcrtaiitk: und baml NT-new I^nehine^. 
.\t> durn Fliop inel hails. Autual wnrk. IdIu 
upon fur trained inert. Kill ploynifut, tldjh. 
IllP c 1 fated Irak let freg, Allied Hnrnw Sla- 
rhtnu t'nmpany, Lake SlruuE, dili Hna-. 

■ — Y ~* a ~^ w ■ 4 J ■ - 1 - H i 

H. i Fling Extent E Learn mTlle 
sbiift storlfH— zimdi — niintu ploy* — TadSu 
playj — potuplute 1 in I met lea toiiTRO |1 wst- 
paid, T^a-H Ir-u [hTi- fir*, Author Craft, 
H 1 2H -N_Jd Inder. l.hka go. 

sf All^lKJLlNlI t.:iia , rrM , Lei] qulrkly jL 

Twine. W rlt*— LMinelL UiS-ll W*tLLhffl*rt P 

Llh lrwfiiy 

K>7( (EW v, A uh&Ttffed Blgstor InjtiSfceEiif f. 
htiitngij csfcutirfi, or fleraiLiiinngs 1 expert, by 
ur iiruu.i Lion . credit evxlua" tun. or lvOl'tO 
Btuar. TtilUdb t'-i.m monthly, Write Ippib 
lute of llnslness SirurturuL Fng anuors, 13uS 
1053, Ramln-entfe. Catif. 


DHAFTLVG, MxditlH draftllUt, 

ELtm|y rsinrsei, KiZiii.a-LJunxI institute,. Bur 

fl3!i, fjLtblicellj Tusas, _ 

S ICl ' It KT'f Berviuc. Particulars frru. Write 
Jim Hied 1 a I ulv . GebtgO W r igiHT, M-3ii Ml BtORi I- 
way, X p rur Tpf|c, 

{'] M.j-U T.i JblUXTK, T.Vgrk far ' ' I 'icJe 
Bain." MuiL-ivniLiun. Try nuxL annauaced 
I'v ukial J ii-ii -. List iul-r ami part mlirs F T f 0 . 
Write iQiLiy iuarg- RHlUkl ]ru*tLtVita r Dupt, 
IE!E. HurJiejI i Tj Pf. Y. 

WaX 7| PK1>: Men wlLh BTeraga LntcLIieuziug 
IQ luaras ic k'JLI i 3 1 ■: crime dctiTtiOn ajid tuC/Ct 
■ i«n. Ii'ff. JITErfui ^L'lipi In IViiLLl-i] L^-L.lIlh 

so-rut wnlrB slioutd be ivur rcuai jiic-fp thut 

l r IE 1 1 ± L-i yon flUKC nStuELj. Infomixtkin. free. 
Write JohE]ih 1-Zxhanauli. IiiternuluMial J’ij'tuL 
S+TT le* ] p-1 it ill n, | p 31-4ti, Unhiikfr, N. J. 

JildlhoJl uHili irTtrim^i^l 
j:-njliJpiJi.-:. Freilurtrk A. Auiktli. 71 L U Smalley 
Flp'fM . GHEMiC*, 


Jllir Eta rau ml -rstrduifuu ti 

Iif, Ifinttlmr, Y-TW liEpnn- 

uuitLu:iaL m. altar 
w:iy. Nrvr York, 

MNN WllltOd ■.Tlllirm to 

loam Ubdir-HM 


sleslgzilng nnd dll big ~ia v I ii jc pasttluns as 
l«bdtgo|i« anhltKii. Fph Itft nf yuur ii*t- 
urnl j|hi I Ity gmi change to win In SI3U cm» 
t«lt. XO f-XEiOriOtk-O HCf-iJtd EC itort. UitA 
while you Irnra. Write imlny for (teo test 
blank. American LandscapB ^-rluxiL, i08 
IMuirii’-iHh Itldg,. Itr^ 1.1 nlnr-j. 


BUM t-5 Siuly <-fmr?03 t^aiitbE to dtfrtii: 

Art-; and suieaires, plLLtusuphy, educaikwi, law, 

UIect^ tlnolOBFii pirr-iujioRy. tiifitriootLnst. 
f’liem i -iijj It-uulnfut- nnd wmnaiic*, Many 
fitliers, MuKliLky-Rou^-OLOtt L'ulvec^Jiy, Chi- 


fjUTti. 

t'llllEOlUlEi Y TaugbL f • L’orru.fpiindi.'nce. 
I’tnii. St-]|.:o] uf CUnwFF 31 op 1 1 ooo try, 
Alpilitin-i- , , _ 

u. S. UOTEHXMEXT IbisBInns. 11TM- 
? L9li0 olid Up a year, J.tt fibr «ntn i runner 
gcivgrriui iSit i-snaincTl jirepnre ynij for a. pn* 
jitlun In Lbu railway mail OOrVluO. rural csr- 
Tlf/« JiO?E OlTlng, rcstqius ^ni| grthrr liT^n^bes. 
Wrlle tuday fer F/Oe baa Islet. DupL^ S, FuL- 

loraon St-liOOl, K/^H*5Etr B X, Y P 


CARTCONiNG— COMMERCIAL AUT 


A HATTvF « C;ir1..!.rtkt3— Whs IK.PD. Xu 
rlng/ts tag ability nrr-r-s =xry io win. 28 prlxur 
it! ILL BJlsFi H 4lnu 0u UHti-ufd fur 4aluiil>1u 

line nu ’’Hstt i* Mjk.? Money With Slmpln 

OnTtixins'' — f?iF-h giraus entTy blank nnd 
niltj, Sind nu iaiuneV. CarLiHiiiJ.ftO' Kl- 
jdninge, Mrpt, F -IU, IMeaF-unt 1TIH. itfllei. 

ABTTST W11] design ynue Ideas, CaT- 
t ih>l i - . giXtr1k^0lrtunttP K JllusLr jltunS, iuu.dt 
carers, pasters, Ii i tcrbeml.i. IjciWpsI rates. 
XeiiillrU. y llT ih Ilrd. SlaVrruwl. II linn 1 1. 

IF You Ukt to dr m, akotcti at palttl — 
Writ! for fret Salgnt test a, rut nrt ImhiIt, 

GlfD age and occupat tun. Fc-iterat Fchim l.:_ 

,'nic.. ^ent. Pin, Minni anolH. Minn. 

SELL Ynur cttTloarii. ''Futtonnlsts 1 flutiEr' 1 
lulls whore! !3r. iLJdJjuin, 27113- H Jeffet- 
^iiu a tJSri' Snrntl. 






POPULAR MECHANICS ADVERTISING SECTION 


51A 


ARTISTIC mhnuetle fthdliHE Framed 

(I .lie, Ari KiinLlo, 13^!> YanlniHn, Mis- 

3011 la., 3 >[ikiX- 

UK-iLK TaJks. Lj.uk1l ptfXhJCidg program. 

41 . Op. C"i*li^ F*l(. Rilda, The GulwnLtlr 

Qghhw tii, Wls. 

ARTISTS Sfw^lila. Six assarted artists 
tHlIU 15c. Coanpltlc ■r^rLcoatiii; ^unt, 7D0 

r«a*. LatVfll lif t Mf rii rl ihvti b Ll T - 
•era 2-lr. Ltwrefir-o PutsLSeaUians, US- A West 
fl7th St.. N ow Ynrk. 

— Sell vnur aHi-tciiTT ffi- 
IBCtWJ iiikI seLILhK lirtftlLJ, -‘•r. 

S-rrili-c, -1 IT Wi KiOiVtiiV- R*3tliiwro, ^larylflud. 

I^e: — fl® liftlUU^ uror 
5110 iRuivLraELnni irlLh drawing 1 1 m z- _ 51=1 iNtr 
■liliL rebuilt. 11.00 roropleH. Swwli B(n- 
■ li v t. J »- 1\ Tlii-l\ Ufrllywaud. Pb ]I L 

CAHTO^Mm: N'ow iUi.iiv.liik plan* 

lii-lti^.: gmil 1 lii iiriv?-. Iit.p/i-LJ i: j-L-j mnV. JrtV 

Elm. -US^P Wrl ijk y BIJf. . ChjfflJQ. 

JVLAKE |25. (K'i Wmlfly cOpyinu: funny Cir a 
Umat. A iii-Ail i! g details free. willMiic 
1-c.y, N ln k'pfii |J]dg., we. l-ouSa,. Mo . 

t; A H T [■] < >N INtJ . SkcLcblnir i!Lc.— 16 U-d- 
jeaus, GOG IBudtrallaiid. Tivluillrn prualie* 
dliieti. pens-, pebdfk, tl.Si'i roigpleSe, Fpiba 

-Service. C-i^hton, Wlsrnnrtn, 

FEXCILnRArniNG Mikes ikrirtllni lily 

as writing. Kfw, simplified JiiatlHid. b'n - 
linly ie] Mb at netting OVflr 1D0 dJUlsEfB-lRui 
in beoiiSlfU] eimii-iioiiotl boci; Bhow just fww 

Lt'a rtnrcn, htnrt e la? ro.-, in ike yo u r lwlriLiy 
IM-tjIj Cable. CampleE* “n iLh ul. ftccrkjrtg IBulO- 

rlRlO |1,IS bOfttplLiL re&rtl0.tipltiBfl:. Im 1 ., 

WflUllfllB, WlUl- 

ADVERTISING AGING I £& 

ADYERTIS-E PinSliMj i f92 juartici 
D.PDn.QOG Huiikiv ai«-M. a^ia i«-l r ttaJEin wStli ;M 
wiinE .irB. Nr iksjiaisrr, icagnr.Lnr: THln-giiMr, 
free. OiJcagu I - iiLl iL Agency, !i0 Weil Jack- 
l-Qn,. Ctl1fi.FD, 

LUAHN AdTertLiLng qulrlcly at hnmr. 
Eady ]ituc!LLi>i 3 ptBn. Nn text Iicol;*. t '-mu - 
1 nurt lelMihl edUfaliOrt SUflleleiLi. Uatfi'KStjilS 
brink let *n«i jcqulrcmppits ffP*. PflEt-IUTll 
SSclinol nr Advert Islsi 3, Midi Til I rj| Lprim A v« - 
nuu. rifirt. n-in-it. riiirtgii. 

FREE— Wfw AdTttUutJ Hair, GuMia 44 
liiRT.:. IncLuikj ivrry: li 1 1 : r. Li;vrfkt rates. 
L. II. HraWd AdvertlsLiJ A.£tM¥t 14Q S, 
jJ^ifbarji . CliEfito . 

AD YKivri fllNd Flicid annrtitnc- hf] P - 
fill, i r t- !■ Ee-rrlre. Rate prn 1 1! 1- Unnk Efel'. 
]likfr AdicrELfLiii; Aj;eni: - y P ISO W, MadJjOO P 

OtlBSID, 

USINCH SERVICE 

E E LA WARE CliaKenj ft-L-j ubiiLl : fn* 

k'riiLd. Cfaii. G. Ci’.ntr. Idc. p 5*11 1 unrbi-E 
kl. WMraling^. DH- 

lN F i‘IEKA^>’ Tout buiLffesi! lln^ peirsiii- 
■nenE Nerr H«.l'lrifdJ. UmLneda- pPkdunaL 

Mill r 1 1 r m" 1 1 v 1 1 1 - " 1 J iln 1 1 v _ jT.4111 hioiil I'.Ly. A - ■> 

MOrlattd ^erHli-o. }47i~ »iv Vdirh, 

ALL tn:imatknal le_R.il mnilcrj-. lAr-. 
VlcEoTea Frida, Ik'ftkxn AtEwtiejr fit LaTf, 

v. u. ]^k is; >r. Jimrra. limn*. 

1 — ■ ■ ■ 

CfllLECTION SERVICE 

"HAD Debts” BfrllHtrt S^CTwIlft*, No 

hP -r-liarH*- AmerlrQTi AiLjualm^nt 
Aasnalatl-nn,. DeiurLmenE. P. 21. j d SuirLb 
]>u-arbLTn P H-'Jilcakij. 

■ 1 u , - -i. 1 .■ ■ ■Mii . -fc,. i 

RUBBER STAMPS ANU OFFICE 

fi U P P L I EG 

NA^EE, ilihlrrfB, If lin^i S3o i 3 llnei 
fl'r. SI n 111 p ~\V'yTks P Aubur n . Xekr. 

2 LISKfl SSc P H Linui J5c. Uubbtr Slinip 
Vij k k %. C^ILleftWri ■ N. Y. 

CUSHION MwiEStCd^ oor^— twn ] Lr>lOi-. 

Threei ;1 r - r . «SL.ii::i> IVimUs, -S14 Jj-ra iHf.v . 

PAffiriAp lib 

TYPEWRITERS, DUPLICATORS. 

OFFICE DEVICES 

MTTLTF PRINTER *LOO FoU[UUL LttUF 
slxu dupl Lemw w^tn iiijirtlr*. MuJiLprlniflir 
rimmanv. D7L0 IVooill avm. PULrapu. 

POCKET CdeuliUnit uutiln#, Afldi> 
snbtToefi. InFlriieCLnni Jl .Oil,. A1 1 15.-7 Si r* 1 L , 

l AKliLElun. K nn mi CiEy P Up. 

TU'PMCaTokS — RHUHIF. Into, emea 
KHOliUfi. CitaCi'ii, TiVJMiJuttilfra. 4ibi Ite* iJ - 
User. I'liw lunitl. 

L “ - I B »fl 

NEW H.T. r i AiicuiUHtEo i'WLli irtMiliSne. 
TvJly fiUHiMaT'rrd, Ua^kdt,, JjjjA KotlJWiwd 
AVemJtj rbJ'.n ep. 


TYPE WRITERS. DuplkaLnPd, unuttl- 
prtfilLi, Writs fpr fra# JlaC •! Itli’-C: UliNlInt 
LargiLru. Ss^vt MIL FfEJHt, FruLtE 

Bi ll. ■ ChlciJ!^ 

INCUi’Atfb "ElrtllOflPIPN' 1 

rotary > 1 1 - 11 -: II., rluy li:i>J film tkjp-Li' S^or? 

1 0 5J17.dO. FtLrits snilbtns. Tipcwrltisn, 

Idtuusd, disvih. tF»™± Colors, FoRle* Tree. 
riKmarjH Trptwrltar RuppIt. fintte 51S, 

1'iMd^iurklrt l h u. 

PRINTING, KULTIO RAP^ INS. Ml ME.D- 
GRAP JH I kG r GUMMED LABELS 

lODO B1IK IK EH S brlblad Otl -nDllO 

r«-]]um rani 31. UU tis:la With ufikir. A lttmir 
Praxs, la UiUner Aviduc, b'nwEin kcL. schmir 

I.0M0 BusDIFSfl l nTTlft iTTilO EireiJild. 

T. IE. lflrke-y, IIn.Ti-1liprne. T: i I IT. 

l^RLNTKlJ pcpiaiaL AEaLluiitfry — 100 LuL- ; 
j-r iJiL 1 :iili„ toll 4 iLie-lur*"! 31 -00. liiLbaralBiIt 
PrlnlEntr, Terre liaUlu., IiitMirtri. 

5D0 3TAMJABD BJ M Nt*E*ir+i!i J 

C Mvarldfi^i. 0t il fjr IllustrnlliBDi. llTnd- 
:ihBMT . Hl-i^P H uron , Tli [ ffto. 

PRINT Tour imu. 11 :-.rH 7 , bU. pmm. 
lyu. Lift Ik. EitlMvifi 1»-U. Si Orl*nL 
MjrtjjHi 1 Viiiti, 

Sno MND EnTGluf n pflrl^d ?t.00 vt** 

IiaSil, Fawks FrinE,, Onfonl. Triad. 

lliri- [ N E Jb= H Cunid jT«c ll. Mi -ii; L :iu.-tpiibL 
Alt tiriiTd lu*. Ma*Jc n<U. A WiU- 
nut. 1 ] h]]LiilflnIii*. 

MlMIJOOlvAPI-t [KO. LDwmL Ftdc« p Ar- 

ilsElc TL^orfc. LitLeri, ClrtularL boukl-Str. 
Prlm lEiiZ. A C A SCirrlMp T731 l J *UiT£.nil 
AVI., OhiieiMK , 

SDO LRrTERIflJ-iDfi Or rtiielmiM. ®I P M. 
TlV'hprPaa. Fam ilanit, IiKlJaraL. 

LETTER! [ KADS, tlltvslopas. bUlEru^ 

nna. Am, tl.iif, OirtUl d hint. 4(153 E, 

S-J, Cle-Tel anii , O. 

■- in ■■■ ■■ IS i. - I — i 1 

EKCIiOSE This sd. fur altTflc(.L¥D prlffi, 
nin|>[pi, m iif rlor sitSnUrur, LcdooEtex. 

JnJin^n.T|tln r 'inprira -ter . 

nt'^IMLTJ Lulida: 1.D0D brlhlt^f. lxl^- 
l!'i wufiEd or leaa-, 50t. JllS C0liiJilIty P BOX 
ULilynttc. Mau 

1 OlMi ^TYLE Ikin.it anertnprst teLEerliraiJi. 

il.Hri, H 4 M pii’s, quanitlli [ulrfi, De. Rovtli- 

crp J^uhliialKsrs. lEn? l^imlY, flaxannah, Qn. 

1011 S'A^lK A-i.Ulresd. ■u.i sLa, rnnp petii nunf it 
Hh-i 1 — Tjp, iliidlu *L:i:ii|--. TiiJ^bSI FlSiL 

19B7 liiiii li aa Avan u a. N>eiv Tort. , r 

IfillCi F;SVF;E,[il J t;s Or InEErrthrxtf^ 32.110. 
Snmple^. Lmraitatr Pre-4s r FrankBin^ ,N, II. 

TJ3TTERHEADS^ Eneekl t ies, Multli!iebt^ r 
b!uLEeri P dtiliiplsi^ EaNIst iDD — I LUO. Bilal- 
rnllj CiTijf, Ptrtfl IMhSt Inliflpj 5110 — It.DO. 

| j it 1 1 a r I'TlnEe-ra, 1Ll2-L r O E I nvra, 1 1 1 1 raciln, 

r.OllJ KN:Yl^LO^]^S. I*LEerhewLa. ]Kat- 
euTdi, Gifl eJn-oEar^— IDDO aElvalup# 

i-lipi. U.7A, r.iMirh, 3:bio -iioiipa^d, £impEc&, 

< i iii:-:k-rLnl . Harrl donburi-r. Vi. 

IlhiTfKJE Lihelg, Irmer fo^E.1 Mniniitea, 
I.xlhrl rr j, ftKIHC i j ■ jJ ■ 1 1 1 ■ > • . riSielx a;l. Oil hi. 

DO T^pr (wn prlMSna. nruity, 

Cvniplvia miEflLs 3H.dll up. WrlEe fur frun 
tLelBlh. K-rldeV Cc.. Il-i-l. 2fi’ehl0U, C i xirt. 

MtMKOOItAVH BKT1 t!.H*— Hill; (IKK— 
]<HiDl R ^jcIb. Itnx 22i, ALh iny. V. L 

1DD KAMI! CiftlJ me. Pimplti tree. 
Cnd j'o. , Nf -h==in l e. K, J, 

RNTDLOFT^ Lcllcrbeucls, 500, fl.75. 

Wn'i-nnarke^l I ■■■ml. Kit. 3 H S 8. Au l uyn sj r 
Cm shin n ,_ W 1 j rqi | j 

1,(09 LABELS. UJ, 3 ain-bd . D(k Mf fl ey 
-nsitrf. K.l n Lhnnf. I Ue rneh. J. RleSin MrlitE. 
UUli Ij-urrmre. tlHiiae. 3Snm~ Y T prh. 

0(" nUHKSSB Cards, 2 St, [wstpAidL 

j->r^Ur fin':i. ;i2ll Nin t h ^wiaL r. ] riitl nnippl 1 1 . 

BETTKS! Grpilf nrirttlns. rra;r-TiihLt pTleed, 
Fete sn umlea. lirnnulnh- Pr-eda, T.tpiiI*. N. J, 

KDfl DL J S1N‘E-S? C.^RD0. «rd nw. It,50, 
MlRnr, PrJjLlEr, Aub'er, Pb. 

_ PRINfING OUTFtTS D IjUFFUes" 

HAN’D Pt«s, Eypx and f^rnThleLe prinEers" 
MJinilJfld. AdTl.it -l’ilh L|.’ iin:i -I. tv U lieeil nn<l 
wa ouokJ pFlffir df af nd rtamp for tut Blue. 
P, i’tllTur. 7 1 -A; fi tlpJuTnkila Si. i, N'eifcaik, 
jjL 

rRIKT Vwr Q-'.Tfl nflTd 1 . KLH9(WlfT7, elirn- 

9arj p u ■ I v l" t L J: I m e . cEe. Site Iiiuney. ]]aijr 

mLei- CUrumitd. ff list clliers. i’is profits. 

■I 11 11 1 nr [iredd. J.j.'DO, Juh prL d^et, $11. tink er 
IHS. Wtlti f«r iieLaLLa. Killer O. Y-U. 

^TrFliillil. Ciiflll. 

rttl NT1NO l p ret e fs. trut. Inks, niyvllu. 
Lists :ir. LdhiJIs, IlirbtBEd, Pa. 


WJ[OLF;haLH Fanr-e prlee- fc1;E ; ptn-Tfip, 
Ya nEiir n Comiha ny, lRL;m-a P IIUiidLs. 

ftAItGAlNH — PTf-SD*. t^iTTiupnlbfsi Hcild 
stamp, l.'-y SLnrrar I, I'inrihriilaie. Misd. 

>jN'C3 It AV IN'U-R P CiFtiT" rfir ■ undo ehe"a ply. 
IjutTaeLlmu. uriljr SL Supplies. Fabler, 
■UHDJ?. |ir»J BrnHiLway, Nnw Yprk, 

DAROA1KS, Pte srts, ly^ie. EAsI, Sf. Ll- 
fkiauxe D-l-j. JJ Qiri^«iE. MetUm-i. C'unr. 

PRINT T&nr -awn circutara, -eavFiilapss, 

wJtH tiariit mule puns ea^tlnj laei Itun 3-1. Ul. 

ilR3Etril«4 hnELruetkvis kic. Carl KiJ-nilU. 
OdtstH. Minn- . _ 

PRINTING Outflri^PEtiflus, typt juppkes, 
|ypn fiOiHUlS, Srnrf. nprnp for CJtalQIE. 
2lud<l Pie; s, Yurk. I H ■ 1 1 :i r_ 1 . 

* ■ _ 

PATENT ATTORNEYS 

SNVKMTtJH^: Sc- ii i L LrniuEdiaLcly far yom 
eaptes at eut vietf tree IkxjLs, "PflE-fini Fru- 
Lectlan" And "RukitedLSuni ah ^alLlnft irt ln- 
rr=btlon- H ' Klily.pi^Sit |ii;:e$ aC LnL'Er^sUn^ 
fih’E i. Tlhej Ei l I hii'\ p:i'mL Land protect J 0 . 1 ! 
ktr.il of skcli h vr ihcdtl heeded; ilnrnk etifis 
iU IrS;^ mlL'niut clmL ; Id. tv luccEulul Jme-niari 
hare amircd flPailcJal Ib-iliLsnea; ilKHV ibttr- 
estSaig UdTffiUufifl; lliutLr^ie pnnoriint mi- 
Mifehlcbl rnoremEPtS- With !ir>:fej; we ;ihn 
srinl Free ]Ji lileMce Of Irt.veiiE.L0h ftirlii to 3iclfl 
esLalil till daEa Of dhcl'i^UrD. I'rPJnpi jeTvpc. 
rfiisaniBbSa F«i, apai’SaE dnf«rsd payment 
pton. ^trlctait flffreta 1 . Tbirty-sS^ ytars J 
exi -i i Lnix’f. 13igbcsL refeien' e?. WrLtU US 

EEwdaV- Tha facts Jn cur bmki pt? wujik 

ln>jaif»' to the mail vrlth a erod Invent Las. 
Adtlrf^S? Y lelar J. Exhes ^ Cu.j H* phlereiL 
Pliant AElarnc-ys, HM-D YJclOr lluhlJlDg, 

WxiUiHl Bhm. D. TL 

PATENTS — Itufuhti ttai heavy an aiatla^ Sf 
ISsnr i>r 1 1 1 a 1 : l’j.' ii h00.ife Oh ih j rtTciil luA, a 

Hearth of tJie Patent' Offlce rerorda sheutd bn 

inpiln td ■slelmnLnn ns nearly ns posill^TO 

ivliMhur at- not Elio sal e 9dia lias bean ['Rl J 
ehlfd her^re- Thr cn^t Ibis iramh m 
s m ijl 1 1 , arhhtE Uic value nf Lhc farts tE UhTOf- 

ars is afL'eii oortsldarohle. fl'e orrer lnc#nirisrfl 
imii miinaf*Ftin*n a itiPniwAh prompt, mm 

Hi Jr-r.L1a.l srirrh. seivlee—plus ciperlafU’etl 

aoiinael amt auLtlferiEA in iverr T'hiiG of 
Patent hpi. 1 Trade -Mark practice. Write hr 

imit 1 1 ■. 'Tv fret 1,-milr rocitjdnl ng Talauble Sn- 
fiirmBlLin rL'IulErag to .■ ilrnt pruCcdUfO. t"*ut- 
ertco A. O'l'Tien ami >iyinan Renpan, (iEai;- 
klar-HL PiEcnE. AElamayii butufu IL S. Pat- 
ent Offleiji, DS-C AdusOi UUjlJjjii;, Wa£ll- 
ImEOn. D. C. . ___ 

W H A'L 1 Tn Invent. 1,11st 4if wanEcit Iiixc-il- 
liuns sent, free an rlqatat. TTs l 1 aur legal 

fnhiL fijj ro^UTdSng orldanro uf ownersD I u. 
Wiiift W. T. OreeiH-p isairlFier HtiSg., 
WaMilnRtan, D. O; 

PATENTS FtMtirod hi ait eounlrEai. 
UhLtfd SLote- pntmt ftttr,Tner foe frihr Can- 
ada $20, LLi'I I a h ■ I u prntlimlnary piilcrit searnla 
fV Uuulinnkal 111 G elect rival engineers. 

Pofoirt ssloa • -VT-. I 11 .' i-n ouiiiiitiiilon basis Tor 

in ir! tiff Ipus 1nnnl]i:3is nnly. Intfrnnl inna.1 
Pal Lilt Cu-. k 17u FtfrlL Atehlte, Kew Yuik 
CTLEr. 

PATENTS. I** tilei. flamuel QeliUlelfi, 
£75 K. Ou idi I M ]li t L ,_NL ’w Ynrtt Ully. 

PATENTS — Trad* ir: a t k 7 — Fersarial vtTV^ 
i’ 0 . Tfi^nnahlo rhuru-oi FiflUiBlnfliT iMHi 
K cik and Hlknln^ur* form frrr, Brring f, P 
2to€4thrRH. Vnoj 3 UslfTnM(40hal llliEU-. Wuih- 
LncEnn, ]S. i’. heglvEf-rMt P ati-n t Atlnrnry. 

TNVENTOR'R ' Ghl'dt" -MriLaLnlBg 10G 

rawtiiBlr-al hmrefDeiila arsd advice hi pat- 

iinllug, silllr.g Lnvmtlani, nhis iT lirr-ord of 
Inventlmi 1 1 for jii . fie*. Fiaul: LuderinaTin . 

Patent Abl4tfi(> ^n«lneer. Eulle MS-1, 121 
Nh-^an snent, Neir Ynrk. 

PATENTS. PfatreE. ymi r Lira Ity jefurlfig 
Tr» JJ Pf«# Of liittdil Stai" fii]i3i-r. Kli-fp- 
tl'jniE ■cr^oriiE torrlrg, R^tJbElihed lisINi. 
E. E. V room mi. fi-fl W«:im Iv. n rc| TlntiiL: if , 
WH^hihfftCHfiL D. G, 

. . 

FftACTTM. invent tons- hu^v laJeaWe iie- 
fanc | ml 1 Til I n.c. IV'tint Tn, i- yny r WrIEa 
i'hartared LhULuLc af AnidJcaa TaVejilurij 
ny tie. iB, Wa^hinFtpn. h, c. 

PA TENTH . Rtwldot (tcb. High^t TcftTr 
filWffl. Beg t TlHlrttE ProihLitliesI: Aiaured- 
WBEsiin F. CcJciiLBn. PnCeat I.awyeT, 72i 
N'tnlh SL, tvaMilngtwi, n. C. t 

L, F- RANDOLPH, SEU-B Victor PdIM- 

1ng, War'll 11 rim, D, C. Luvf cost. Beak. 

11 ml infftTmallon fffe- 

PATENTS Imtruatlani, |J Uapr 10 Estab-- 
Milk Touf R3shta rr si:J roEPn . "Et I dfuee of 
Coiwf - nUiin r, '"-i*vit (rert LaneaiEar, AEliwlna 

HouimL Cil Bowoh UuildlTif. Wn -jTi 1 rvc - 

Enai. IT r. 

IWYEHTQIEH— Send Tor liee b iwklei "Pat- 
wU-Pfllil. Jnfopmatlnfi tuKCil on fit years 
rxprrjifnrr. T.irry A ],acey r DepE. 5A, (3-5 
F ^L. P WashlDgtcaL. P C. 
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popular mechanics advertising section 


FDR INVENTORS 


PAtfeLNTS— BEfwt ion Jicary ad outlay uC 
t I HrU or mrKuy I# cnail* lira an InTcntlub. t 
hi'nn'N uf Ihu J 'iiii.TiL (Jilin* zetiordi bI>«hj l-tl he 
jii itiL* to doteriulne *?■ in-Diiy i^diilc 

WhetllfT dr ■ i L the- xniLkc i-.l-.-j. hu.i Lfrru |i>Bt - 
tnif'i I > o ^ i>t e_ Tlic rrat uf L' i i -i aclrfh IJ 
Kitio.ll., vrlill? lit f Value of Gitf fl^ta iliu'kiv- 
rr* h dEIdn ™il 3 diff*WiU Wp nffur t nr enters 

ri.iiil lUindfrrtlMV i (Siorauirb praiiL|H. rob- 

IL.kiilEiil Hmdl SeTTl^t — >I13M5 fi[iuriehL-eia 
iiM|n ;■;•! nil jas.Ii Lance In u'-ury phaae u-f 
PbEhiI iiii L T ra d t< - ’■ I =i rl; linurtifil W' fe* M 0 fdr 
out nv'Jt frwr Ikttfc rOntaEnlGB caUiakle tnfnr- 
HLfeE t-CHI Hinting Id pnl-upt prncerft*T*< LTir- 
cikc-^ A. tVlErirn uiut flyman llmuiti. L Eti?S- 
Jjtured ?4IKl( Altflrnftra tn?fDTv (J, S. Fat- 
mt OiHi l’K !"k.H ■ i : Ado mu UalLdinif, Wusli- 
Inytrwi., l>. C. 

INVENTORS i BfiQd iHBiedllt^lI fBT tout 
ropLq* ul 1 oijt ncir tree- LiiiiIw. “Paleiil l 3 ru- 
Llh’LIoil" ind "Ruggectillll 4b Sell I lie in In-* 

Motion.'' HUty-elqllt pastes nl int«T 0 KLins 
fnrti. "They lull linw 71.1 Lurit law*, pfciFteE. j/ tv. 1 : 

kind etf skruh or mo do I needed; ilmpfe si t:n 

to iaXt nEtlUXIt TOSl; |kiw jMicrcsifitL UiTcntars 

hiTE- irruit'd flnanrl ol oxs-tatanc* ; slow Infci- 
PT-Llsig I II 1 + 111 t L> 1 1 1 { J I ] £ I L r i 1 1 1* illljHlMH it Ittfl- 

-rlunlrnl movement!. iVitti ho^Tsa we nl*n 
print free KTlikwe nf In.Tfnii(in ftjrin io help 
L'rLolill ill date i:f sll scliwurt. rnimuf ivis h-i. 

rtBMQftfile Feei. jjiei-JiE deFerred nnvii&cr-r 

plnn, ^LrJi'to it a te r ter , 'ftilTfy-Kls. Jim' 

L'T,|I trlL'IICr*. llJ^llCjSE references. Wflll lid 

twJijr. The nets In out Uvoki are wwth 

mnncj to thfl mBSl wltil 1 KWd Inwntiwi. 
AildrEsi: Victor J. Eiin* & Cu., Ite* I sirred 

AtltCTtJ’l, S0-1- Li VlftW buUdLrvr, 

Wiuhluatro i, Tl. C. 

IJi VKXTOllH — ]<d«E dcTdoirfd iulCi tarUr- 
Hi*M Ea^ntlm, ^crtLng nvrji.lol j. bultt, |jw 

jitJocs, H V, 1 l I L 1 3 L | j I J j. I aErrlcEv, lEeu-l'u'yl Kji- 
j:Iii tTilijL r CUi. r T2J X. Cloy Hi... PoltLinurc. 
MiryJlIld. 

I'.lTIZXT Prnv.lMq-: f.'.i||i. ?pH , LfiL , o(Lnni 
Urllten. OrEiMMi'J VIiijii^j, ^Vuitijii^tuii. [ 1 . C. 
iW I kf dill Btilhdi. 

Jil-3if *.|. ETUhli^h iilJ.ili', 

poE«nld uULuhm'J tlirujzli ru^J.iter«d putfiil 

iirkiFik'j.^: iii'J Tor b-lmsil^ pae-ont ai h -1 1 i ?n Nut r 
I i.‘Ti :i:- . InYi-nt l-.iiic lliLinnril, munyfj.clnru’l! 
P'oIl'mLk Hokl !l 11 n tuliizuLd-dlua. IVrcTilllcfit 
palfiit '.* iULi'i'l"h. i\i rnoiilkly nor Hid«L. 

ilr^ihlnai. arnmi] 11 : m l ,11 n* . f-sprrL- 
InEBtll *vr\. !New liin ntlOB ljnrl- 

uplnir C^rp-r m L> [,'hiu n'ln HItl-i*L f HoIU* 10 jT p 

NOW ITorU City . 

*fO w> ifo In lltn mnYknt to 

puirbipiF 1 it 1 1 1 i-al jmlEnE, iirffi-nNy 1 iimLI 

ll fin iimilu 41 F anclul ^'lll iJticvlMr-e nil!Tli;ti" 

rc-yu icy, I'UrrhuBlBg A jttji t , — l e Frwrt m,. 

New T4irir. X T. 

KSTAI1L1S]! PiJotIL? Jilt w£ TfiAttit- 
wiL" llm* 'iiv.. litfi ivier iHlH‘0 Nwllt 5*. 

Mlh.T.iib krn, 

WIUTt: p Oljtaln. aril pnliF |itenE. "Iu- 
iintiith' I hi 1 1 I h 1 1 h 1 !-c ' r I 0 IE 1 litjw. ?!.i|ij. lnMt« 
tutc PiiIj] LnC Lend, 1SIH -II . 1 1 . uilli r. ItTvuk- 

I 1 1 . New Yi>rk. 

INVENTIONS PitrtilHSJ Uy llrmer pllunt 

flfiicf eiiralniT. BmniKl OnldBtein. 

"1 'dL? 3 iE AlEorntys. " 


CNPATENTED Iduai iron b* sold. Wti 
tv I J J'tnJ Hurt- und lldp- J«l Iitii Xt Ci'O Jik\ 

l^rllrulirE.. Mllb lhc nf maiLiifni’tuTcri und 
m-niiEnt Itlvtr.L IntU sOnL [fee no Hi]UesL. 
iVtlle W. T. GwoiiP, boTlldtfT b«l]d- 

SnjCr VVifehLoffliin, D. C- 


HAVE IVit a tuuml, pnrtloit Iil^ilISihi 
fur ^ali. n*tpnt«| or unjiitintMl^ 3t 

i*. rlt-j CliiclErELl 1 1 1 -- r 1 1 1 . 1 L >j u( Aiutrirnn Iei- 

m.'niiwfl, Jkiil. 4 A, WBibLnuAon. >>■ 


HKLL Vhh; 1 - pal^rtt IhKmaTt a nmnll i lo^E- 
! i ll oil lit Pncmlor .MwhuuLci. Munr Lr.i l'ilLics 
haw FimniJ bllfE ru Jil thJi W*J. Ask iiir fur 
Sinigf -riL gSafilF afii 4 it tr> rsu }?, \\' r 
.lflltiLinn, iruju-^tr, (' nKsirif-it AdTEiLl t Inr, 
fd} 10. OulurJn Ht.. 1'hJniiiuL 


INTENTOFIB: "MakLkfi lAWlllPtu Piy.' J 

CUT SS'pqii |ESu?1r*t«L linot;, n|l|rd UTiCPl 

rtrel|:L (if 2c iiadEiifL 1 . I'ru-if-nL Tool Oi:ct 

iiunr. Pf|i1. (3, rwlnn its, 01il«. 


PATENTS. LuW MO. Btmk and inEi:TWH- 

Eltm rree. L- F. Nin-iTolphi. 3P2--C Victor 

liiLfcldinKt WLflilyulnn, 1). 0. 


INVENTORY irnlTtruil EdunEijr : 4 :nn- 
l a I ru 9D9 nteiliahli. ol DlflUiEiitt; 50 per- 
rtwlwts; Sn^triPHiofi cn (ir-ofUflua i^d 
dtililjiu pulfnls arnJ sdtclLnir oil xE:urjicy r 
dr. BuirktiEd now Likafl. E’tLoe Sl^OU podt- 
3 -jLU In O.H.A. AUdrodi ALbcrt K. lJLcEricb r 
£IE-]] Palortilu [Sl-J;:., \Vu-Eiin;tpn, l>. C. 

I I’Dirnt*. IkfcxbILdliY-il In 1PUO. 

OhnilEd- A. Sriilt, 77 !:P?'I Gor=oi. A> 0 | 

IlHtlNfR, N. ¥. 


tNVENTI &WS WANTED 


ORILLE Or i*r Idler fm- Rrrtd liar. Pit- 
ciilEii ur unimtHil-Ed. Will h ui' lyuErlnhl or 

BiiiiniTflctMire nn r»H liy diiiiLi.. Addresd E i uj- 

eho^inR A|frn.l F £!.lL^ \\ □j-banjLon. Knn»S 

City, Mu. 


WILL I s 11 y Hilt fiJT J-Oihf Invontkli St 
pnctlril Wrllo t<Klay. Uir^y, LSd Cltuirli, 
llafToln, N, T- 


FltKI 

Quickly. 

Steeeii. 

J Ikmk— l s Hitri.'Eliiq 

liirapEns-LvcIy. J 

AltwHii. Peraii. 

— KellJm lilraii. 
nvc a L i>r. lailt-l^ 

WE BlHCHlEdEly =s*ll lEDPHtldbl. pet^ntfd 
ind bpf^tenTt*'l. W'rlld tar pranf, and tell iu 
vi lilt ynu hare fur sale. CliBTLcrad IsisLlLiiLt 
dr Airiorli'ab Invontore, Jfrin, Wiminj!- 

Inn, 1 >. C. 

SMA 1 
tn. I F E 
Icy lli: 
OkLu. 

LL IncrnLloiu rrajiltiJ by iaanufadur- 
IieIli v-ju dit-ll yi>ur En^eutldn. hi An- 
1, Kiirfld- -iieiLiio, FLi'yl'I ii M'.l, 

INTENTIONS Wanted - 

rnt'ed. If you iixcq nn Ida 
Hartley' a, Inc.. Jim aSS-E, 

E'uienLrii, 
a for sal? 
ISainibr. 

isrvjiit- 
, wrlLe 

Milne. 


PATENTS FOK 

SALE 



Ji>NK Si!f— Pit4mt TkT+iiLlhPr LT r 
N<i. 2, !'l2-L r i!fl 4 . DEliL'kolilt* lundLu for cdITitf 
1 m! HEid ]i«n - ii| oE-or. 'Ahdrt'iL' Evirden n Cir- 

rnll. trtW: 1 , 

— — . » ll ■■ ■ ■ 

PATENT Put lkIe- -jil hew ukIi huldcr 
mail? uf j" rut ulru. Cbuld. Ilf siaEd Iiy 111 LI- 

lluftfl. Cmt f!iw E-enl to niniirutun. In- 

*. l'.-I I q itr*- IhU. NV-Lt lEiinujfpr, MiiKeiiZilE 
Jg-lanj. QHintlSi Cinada. 

¥*.m Sole: Uni Tight ijt TnTPiaEy. in uriliiiu^ 
j1iunla.Ll]i|;-liuHtUi£ tuy., I'ai£EiiE?d L'. a*’. 

Fur particular* hMIo M ITaittld JACOhln, 
IVtak l-tnr Jllti, Fart ‘Modlsnn, Irwa . 

EOTALTY; ir, EL piEnil 1 

ikioljilit; Cimdlin pnlmr dupElciOy uT !ii»c, 

Tire- djLiP'P us Pit In. jizxlri tn .u'tvJci* drup 
i rnluJ 1 tLiils. RI^O S.flO 1 ', A illuiLuhlO Ea 

fiiiulltr *■ I a I.* 7 1 nemMe n Ken iLikcL up « ort 

al rnr; neat. stmeiSp ImPTTHNl- tfieftp *li 
ina.iku TarturE, itxiupiDgs. DrvJ]l# C. Hlu^B P 
Cuba. UkU». 

PlK'KET l>ls;iL*n: i.‘T far Loll Id, r andv ling. 
A, PeiHdfip oULJ Tl uk 1 BErteii l>U Luilk, Mtn- 
neafiti. u 

OITkiailT Or mixEty: Ni*w ^Fmintiln 
focLb-" var Eu.ii nty ihicL^r *ml liom* in^r 
P, F nl a. 1131 N. W&frd BL. r hlru q m. 111. 

KLECTRID Appllnkee. MlKHb h 11 DS 
jfd| Hf,, CdkiFTLi I p n1nt, New Y-ijrk- 

M.lXL'FAPTIJnERfi Loofcinx fnr new In- 

vontluiia ihould write W. T. OtKenc, 

Idxrrlidrr tSLiJq., Wo ihdrgtPTi, It, E.', 


MkH U F ACT U RIUG 


UEKfi. BUmplnitflH Slitit mnnuririitrlnR'. 

ilc-Lr-k>piii in I r- ii u i 1 a 1 * l* r 3 n y . Huukrocu Model 
■& T»h>] M'i>tKh. Kall-dli Cil V SlC. 

MANUP AiTL' R-t NO Slbiklj. illE^, itimn- 
Ii ip : , Eiru.id.u.-urk, rnsEini iiicllIlJj. *. u I : x n L x 1 1 1 y 
inuiitil-i. FoLol"-: UC. D-iUuid- Metlt Bptijr. P 
t ikJiaH r|ly r M-n. 

INTENTIONS >ExunfirtLirEiS Ln any ru;an- 
tliy it I C ■ rr cwt, S: inning*, -clLiji, mo:leJs r 
Etc. Edlimalrs and Etlt r^Eitusc. Ote drcnE 

T ijoI Cl, I H-i-1 . X. CLlidiiiiltS. ClhSo- 


HflOELS Ahl J] MCtlJ bL SUPPLIES 


AM'M.lWBMi S'lKTL'.-ififlly Kuldurd xlu - 
mSnum r ilku rust mcEaLs aAd OIkE Srun. Fur 

I II fill 11 .1 I- Ml :I ! Ill II I i.i.m-Ii!, ^111 3ki, 

rxrifffxy. ChSra q o. ILtinuk . 

Ma It [ NK 1 >■» ttBim enginei. Exc^Lkni 
f-:u sikEp ino^leli. ltLudEro.Lu>.1 clreulur fur 
jtudp. DrErull MuduL Eiigd]iej r 441)0 TVixiik- 
huLI, Dotroli. Mich. 

MO’PFEj SLOiijil Ioi'uIiiuELm* B i" bi'dIe. 17 xj - 

Hr midp. Pert ten lin. ci-iin( lot, niurto. 
2^ir. T.lllk* Fr.qLPi'd, Box ItLS. W 1 1 m Li j|f I m: i r 
Ca]j rot nti. 

POWEEt Mo:lel-=. .:Lexiij. irifuLinu. electric, 

fpir Jbln-s. ifli|wiyi r .411 pag-n cni- 

xlug II 'r. C'hn-., PoIl* p VeuSnro, Cakf. 

O-VKOIdNK MuiIeE mppBtJi. KLtH. Llrt 

F r l* t* . Newark 3loJeL AirpLibu Cu., 01 JiEub h 
Wwrirkp S. J. ; 

MODEli Mikotd lithe. rnrtlciQlirt F at 

■rtliikr, I k f-ji nr Mndrl Sh^p, MimMr. Indiana. 

JEOUKIh Air roded ncte Ritoltnp m>- 
lui. Circular 3c. AqLud Jj-^bbljuy, Railway, 
NeW Jen** 1 ., 

d TAT.l LtH'3 Id A. 1 To II (El 11 q hi in* print i, 
di<Jiie-i. {ixdb- Irid lUlu'llud. Homrikuij 2417 
N, A inland. Chlppjib- 


EVBAY P B C;ii hlu ^ Nn. Tfi— EniLnej r mod- 
ffN. i-n.,t 1 11 q i P wiMiL and iikrtul Hiirkliiij rpi- 
rhiqcxj, FiExlug Nik 37 Jiiudcimaker:-; and 
i*x[>ErLiiTcn[ETS imilurlald an. I ru p ;>J 1 1 * 1 . KlEiuer 

in>?L|iald U*k: CT Uith 4flq. Cuunlh :#Uc «dl. 

I'm III iw ^.txijip;. .lrfvbnr-c huLlaLin fnr itKEiip. 

FAxxy MeChujiks Supply Ci*. a PU iB N. 

4 1 L J j 1 1 >_■ 1 l , L'JiLiiku. 

YACHT Mndct fULTuya^ Fin- Zip. Yuija and 
Pttkrr. Htii-.l fw jlZurtfulOii lilt. A. J. 
Fuller, L uUd- L htflWBJi Aio.,. HuriE O.r^. 

|.:-|, 

SIMM Mudid*- Build l-i" FIMeik L' lull \. 
twiE-tll uU'W i>t Onlewk All riaRiorL'ila 3n- 
ctuil Lpq fiiU-sknl plans nnty *• I ... H f r ■ 1 m 
Hnhroclt. ;;ii3 Duudlis Ai-e.. FLKrtjnatibLti, 
Vlrglnli, 

FTfrrfTl Tmr ldc;u dtiflswii intn piai"- 

lira I waTlcinx mnilels. 2U jcirs ' auree -.d fi.l 
tiliurLuni L* ; LLuiuiiliIj bF sul Eiflud cusLamf fa. 
CmAdmlli'l scrTlpp flygiarUced- Bhnu -pcfiri- 
U1c4s. Send. Sc iioiligu for SS-pagr l.-iKik — 

"Miklna; Invobtl-nar Pi?. 1 ' Cfeicsat Tool 
CdTnpiny, Tlopt- T. ClJiGlpnata, Qnid- 

lEBA^S 0*ira xml model IVPPil44-. Srpd 
rm riExlag. The PIetce Slodel Works-,. Tlu- 
Jey Pirk. 111. T 


FLAN3. &LDEPIIINT«. ln&T«UOT10NB 


Id T,AWX flraimrrE hlcrprliLls, up (0 21" 
Mull, 3Hc c-btn. Muderik IVuudc-raft# ISIS 
Wninclh Hi.. HmihRw, ^juiktEin. 


HOME CRAFTSMEN 


METAL BtfLlHIlIkff — L r <WTI|tlelB hOlittE^nfh 

LhCurmal Jon J 1 . IK', lOIETLlnc ttbilEl. L! 1,72 
li'«l Hi,. ClevL'Iand. Olilu. 

ErAWN Clixlr. 4 3 BlE<m ru L nn ■' a ~ 1 1 ■ ■ ■ '• a r ■ L 

5i> [instpild. J. CEeuncr. Merrill A^e. P 
T.ohpII p Maig. 

LE.l'J'ILKlE If nr nil purEtunCK. I.ualhrr.* 
cthTLIk 12d W« l U'jLti BLrb'cE, NuW Yu t k . 

AlUJPKICN Wood sculpEujE. ,J CmniiMt 
indlnJCElon huuk oil ru r% line ililulj \ 1 . M0. 

I,™ Wood Art -Studio. L^PlPETiitp. Ii, 

TROPICAL Wuodfl C'F Cum. Tb^ Hldfct 

lkcautifaL WMiidc. Kcnil Id rtali. f>: i>l n i fnr 
ilejitiptlLi iilrraluji* and prletfl. Dr. Whb. 

P r Otilitr, l a . O. Kqx 13(Hp Htmne. Guhi. 

L KAT II KliL'R ill FTsSHEN — AV Ml C F fm 
J m dt ruLtloju and prLi/c 3i.if oE lellbElf, ball 
Hid Lei 1 1LJI«i r ill!, Brlld St Taf ^dhlltle 
canlx. AddrExi WllJur Jt Cnsnpanj'. Ilfpl, 
T, IH3H tZrudby SE., Cblfi£n. ILL. 


WATCHER. JEWELRY, pnE&M>US 

STONES- 


AUSTRALIAN Opats, nil Tarlrtlus, *niKt 
■Uiuftninil l-j.UCi. LI sis- frua. Navnu 
h cw it hi, Mcfi-njurne. Au-Unlla. 

flAVii one hiir un j?ueT*n>t cud w^icu n- 

nulrlnp. Cvyifati JSu. I'riaE IhL fren. 

ruul JewdUy L'-djj La Qt aia^ WH, 

LEARN - \YllefatUillnty LfimVIs, praCC Lit*, 

jnnvrrarnt H-»H. nq, Ht^irtlp 

BlJCLb & OIJtc, HL. LtvuLi. ?En. 

— — — a — bt n r , , 

OLD GOLD WANTED 

~~ ~ ~ ■ — 

CASH Fnr old £n1d t**th. erownd. brtdf*- 

vrurk P jEVTcIry, v. u Lrli^ ;. Wu arc KiuclEcn; iai| 
renmn end pbf yuu Mfh I'rliui. Lxxi.imu t? 
rf-b|k 0 Inta dentil jqnld. SutLEurtl-JIL cu;ir;in- 
Ic-nI iif flliiiimcnit TeEuinqd. Free; | nforin pit kin, 
— Ur. WElsHicrg^i GoJhL DrlbiliLsr Curapany, 
I ill- ■ IlifllltfilTL ^Ehui^ipoliB. Mina 

LB 1 H I 1 ■ 1 Tl U4 VrHHHBUBHHH 

C.\HE1 For $aH . teeth, jinkr, syitche^. 

High prlrn \ak ilay shl funeni pr-tf-L'. cd. 
'SnliKraclliin ahidtah'ly iLraiuuIrril i:-r arti- 
cles tltterfulb 1 rtUrnt'E. Chlcakd Itlln1Ref^ dr 

riilraq^o A^KDcLatiDii nf Commerc? dee yemr 
jefcmicex For hnmcKC (I-j Inform it Ion 

Tree. I’Hlcifm Uchl -^inclfListr ft ICelLkUnf 

Cn. P SflU-P t hnniiilaLn ll\l^. , -I'lilcaqo, 

5— S 

for The Hdme 


CtOCl^E Jsulldl Jdiir are r ■TJiniJraLhcr't. 
banin, slielF. ThLnisaTuls built xurrvfiduLlM. 

Hutne with ha;-iuiiFnl chlmw. DlBoetlanii 10f, 

Piitlcularj fnr?. H'lneic L'omiiiiuy, 1ll73 ItufT- 
iies 1 . l 3 hJ1adt'LpbL*. 

YOl.'lt FiniLLy rtil-oF-aiiui Illll" 4ill 
pBlnfnd Its. HI, lh--jvifcirli. ii «ildr Ikelclfe 
5W xT" tl.SD. SElden, LEciiUdk Art Lit, 1540- 
Libucti um Aie.L lilelii nwi^Yfl, 

BiriLI> A iiniiiiier euithUt. Jdca[ for 

jikiuilIdLh. 1 , irasliEire. T’-unfiiTl lIiIc. InrijiciL- 

Fin tm Uf+tl 111 >*chf. Clidltl o£ 0 
dri Lifiu. ^krtrht'i fm. XEamnitE, 111 ii F , 
lYlSbEr'nJI'jfi, ChlclCd. 



POPULAR MECHANICS ADVERTISING SECTION 


53 A 


TD DA CD D 

" ~ " ' 

G-U ARAXTJi'KD Tv i HUS # U a r J wry Slnu^t, 

"QoUqt lluiic'" mild. mallow piHJ-inr rftww- 

Inir nr niiohLliiT. 3 Jim. ilrW pulpild. 
Krrwsil -JiHlw. Ur^dgn , Term. 

LOOK !: HuHiWiut, uilHI« r gjjldrn yitiow 

serin* Uig m sfleb rL|rt piu-hihf, Urn pcnwdi r 

si .m. BJrHfiHr i'J^LI^i :■ 1 1UMI- £11. Octl*H' 

jiruva, Turin. 

JTiEli L'luuri, |(L|rii uim.I dJ5=Mttl!# Eflflar 

with Qof 41 1 if piinotOd fibpwlnc, uuaukluif 

ur Hgarutlc Ln ■■ n .4 ■r'h. j . 11 1*. 11 . (Hi. LeEi 91 . TO 1 . 

Co-Op endive- PrAJuti, Rndall-R. Ky. 


RAZOR BLA D ES — S H A Ft!P E; N I N 0 


SIUItPEK Xtflsvr W*i1pi tho nrw TTir- 
TtuqdUbi lHtwnu»tim, Nu-HhHrp 1'Tudu.rLi . 
t*. 0. Flr /i li-t . F ri'iniint.. OhSit. 

IS a H X ^ 1 - Tlf L 5 j( lei — »d nubia iliLdlu 

tU-C. 1‘iujTaiiLuijJ. ESiiii.l-jrijun, ] E I fc! fc! J ii s-- 
tII le, Hu*. 

“liiih Ulj.iDtd— rjjirdi EtaiidS, cttiflln 

M:iy3aJi ■ bauble c- 1 3 li r- . blue iluul., FuslpaJd 
for SL.DU li-LIL Of 1L0. HlUbnri J9&l«, 

Midterm. T , n- 

liA^lIK 0(3 lEe-* iilHripn^I k-cert, !c cji^. 

Pdtrr WrEIejii uL>L. lLwh TunL. _1 11. 

Offl) M-lT TPtkl- 

|i aid., I Itui iL BtnLct, Lll'nl. OIYS'L 

tATTOfliNfi 


A Sf. k. TK I r ft TuLCooIng uutRli. Irur fuUlvr,. 
Ghirntfp Tut-M. nsi-A sourh Bi-ite. rhifgOi 

^.VJTOOiN'ft 0'dtrt.LA, pup^iUr.;. lllusEiol" 
cd LLit, " WatUrj . M 5 PuE-IIUm, DuEJuli. 

FOR BALE OR EXCHANGE 

„ ■= ' "" ! = —=^^= J, AXJI —AM - 

l r C(nj SWAPS In Tndfr^i Biktlfi. t*iu- 

c-3 l'j :■ , I Hu. Urn X\ Vi'eIIi, Chicago, 

W ANTE D*-^ MISCELLANEOUS 


WANTED: Butap ill\ur. pewter, tinfoil, 

nlum Li^ii in , L‘up|>tr. bHO. iefid •ra.IUplej ejiS- 

Vi&lus nimatitT, SUiini^rjTiABni, ^^14 HrtWiLi 

Are., f'kirn eo. 

MIDGET LLlkIjik uari- — Vulld me ynur- 
stU. Ntw liixik trltR all utmijt lliuin. 5D 
IUEdx $ t . DO. PmjuLiir lledliblLi I’n**, J£U0 
II OhLutLih SL, i'llk+ff:i. 


CASH Far used lh I-: roiL/oii-M , liliii>:uLriT: ( 

ilLdf ruin. clrmtUtf atli, lUTV^'KaEi Ecttru- 

LiJlc InittnH ih| ii | |!int-ri I ; Duiil- 

pktG Llbr&jir: and i^andaid -ii’tJ?. Kcnd dc- 
I j i L I l 1 1 3 Jl>l. IE 1 1 : lit d! prints paid liay s-lihp- 
JiLvIlt rcnrlTed. IMUuulfH gifcarftntWiI « 
■dill inunL cIi^TrulU 1 rtl limed. Jil.ii.m'j S 2 G ^ 
YsiiiWuTGn. 


lIlfilT Prices piLiT Ii>t old Uunk^, ni.'H'Ji'a- 
jrtTs r iikliLrta, ui] 1 . aJupud-. IUjJOIl- liajru ElL- 

UniEliul h X h ly:!iG-d!ll. IkllUtylTdllLfl. 


PERSONAL 

^ — " 1 J 

e.Tr'TTt:]- IMS Arid BtimoHrlaf anfllj a-rtj 

«melMl m iwiiue. fr«. 

Paul Jf. tt'ottf, Put I'mribunel*. Ft. 

FltE E , J 1 1 : | • 1 1 r I □ j i C. LlCt ruLurr on Ilk utLuLllf- 
I ii h Jii'-I injiilnEjJnlnf fit ilhEutuI lieiltEi. Dl 1 . 
F. r.. il4^C3 P i!U$ LLIjSClC-.T UJd=. r ^fACLk, 
Wnjh. 

■ — i mi , li M I ■— - 3 — . * ■ ■ ■ - — — - 

FOOT MurTtrurs-j H(oj> hailni; tlhffL NClfc- 1 
Jii4 Ctti. I1.0D brim n>r piwnn rnftiL- 

4x1. p. Q, Itox £kl.. filial nje. l.|, 

ltOM!ASn Pur* Ihn v. iitI.I'i li I L'lc.' -E jirlcCi 
Rw Old! €-01 ltd. pip« DMff. OI^'-tc-Dd 3!-irvpd„ 

Jiflpwrinntl Min full p#-e^ ed/rarEls** 

mcnL oil pu.p« ilfA. 


MISCELLANEOUS 

UKiNAFttl^T] rrfcnts n*iuD&. ndrcrtLse- 

Jrkhli npi fi h : i ri'r iL-p, rdnlfj nrvVEfiUiA- Budn- 
Ihk, dime. MiMiiiatLs. E k M(l-3. fllneliumLl. 

m - ,■■ ■■ i ■ ■ ■ ■ » ■ ■■ ■ k. — - - _ 

ALaSEv.I — f.L'iin bidE plank ; |h>|.uIk 1 Ion 
ifeuijIJng Kino nrOwiir h^iki fi fwr m«pi, 
ana iysei, ■jpiiomiiilhej. ihie area narar mill 
■:■ ivadLlngton. P. C- , has coal fw Eg^Iiib, 
liearh sn-ld, nnkj,r, llihlnj;, tripping. fAr:n- 
Jnndi. Alnsdiafictii, B€i£ Juziauu,, 

m 

FORTY Mint rile, fl.Up, RO.I ^i-|.'ii- 

jile, 3 i)r. OUtht AEfcJn. Tllt lITvEtijr- € u rni- 

t’ASll Ineoa* dtilr liHiimit iulrrbn at 

Tifijne, l ? Enting □vi!apni<<, lablrmurr, fit. 
I'ondilnaEJoA Ouktl L. WlILfl Sprinkle, Plilrr, 
£H AM ay non, ludianH | _ 

1JKLUXL 'fttBnm fl-n-if^r jRani. H DD 
Free nffur. tlUiurkirt. fird.v8Jji.g, Mle*i1.gi.||., 

fifJlrD And siher ltKi1.Br, ? j. ti D pnxEpn Lil, 
3D duys rrau tidal. WrELe 1 [ r n ry BrrK:n.i n, 
lSncc ^D^P. Snl-thii-Qeld, Mb/m ri. __ 

PRACTICAL — Profit! lb It imofca. Catakip 

2r }infltiR-f-. Vnpnlar M r<: liir.bi.-i ihfagRi>|nf. 

£i|Q E. On I ailo Hi.. riilfH- FHi. 

CAfsn Paid FftT ImltffdltA. irif.-wdi. Stv 

Hi nr I n I r iH fpliiv -IdrerlL- riiiL'nE nu tn\\jt- IgA. 

EfTEXTI FIQ A^niloKr- Odd dnLlnr. Pel- 
far Bills y ' J -i r. SLur-. Ill I UtHA. FBI rl'li. lauiir, 
fill",, rininlli, yanr. ELii.-l 1 1C. Tharniiifip, JLijs 
K a IdS, llar tlaliurp, t\L 

L\:T Fnrtuna anil gund lui-k: surrP'iind you 
-EltTilnEly lhc\iii^li illU orLl'hluL JuivrvL r fim- 
ilsLlnlE Of Itiluinlijlk FitaiEf nf T JnjiairLc-s^ 
gfiilf or jiriiaperlty nnd hipplRna Hr[laiti!*llr 
mrsEi^aij nn a ■< I h L nnliiTal aln-tl. SiiliiililiJ mj 
ILiiyrlH girl. I'Ptrp $l, Pr^E ft tv. P. G. 
eJieebt nr inrgulrhaa Lu Sptrko J J'Tj.il|ng CQ. h 
I TalraiiLBr , hi r M-CKilTukU. TnkJ'i. Japmn. 


GET In Ms uiorwyf CRTnSmi due upeTRlG 

radltEUT rapalr diop, e.i i.v Murk. IIu.iiiiJ-jIb 
dinctiiTli 5'!. Fairy LaLnratiH-Jk'j. ELIu.- 
fcniElh rlt y, y, CL 

II \EK VulLf tmn Ulna IiTJiiIi. IruErua-r 
1 1 nr.fi. including faiufiLc ir;n l1i.: arid lirinta. 
INuiiuJd iLol UrBwin* fjtiiEiw *t Irtyy n-3 
jio-t iimlrL Rapid lEluc Print liarviea. 

I't * lii r_ RUii Ills, linVa. 

lLi.i«t[A^ii~J c ifi fit* m-urlili li I Rfie^E prleeji 

for old nlfu I'ilHT rd utiey. eneaiufl slamijii. 

Iiiiliiirtanl I Nntke out full pagk ±di r^rUji- 

■iiani m i'j iv SPA. 

ELECT 111 Cl fir jeasoLinu pniEilfcla iuirija 
hi lid EPittU flUEOliiigli-aLly . Eltluur nr tiut- 
sidtp H.1S up. LlUntin frog. Sautr 
BE^m.. East Oaklind. f.nLiB ornJ a. 

I'INU fIatd F [irofe^.Liinnl uilaer. E>no^pce- 
Icir, r r c i j ri I- Imnler's rnelltoild. fimirlpuiani. 

'L'tn pitffl It It Ounntwd, Mineral 

iLtsuBTL'k LabuntfirlESp 1D2A MonLgmuary, 

?Ban Franelai^. _ 

ltAUT CubculaLur — Adda ur suiiErnils with 

f l.iJD |:fji1pald_ Marker BLLEhngaky d 
NmtlTlIlf, Trprr, 

CUTS- Anyfiody can make. iZLue uo-hlnz 

S ircKt-s. ipcclEugns, paEdlculaf^. taAtliuOkKaD 
or B Eam n._ J . tr l3u,, Wlriiirall, livdr 

CaI4PujeN'ea sra ih4lH— fcrlr dlfTfient 

'i-i in L'd fl.Qti raLuloeue. Tiim LSutdIl, \l'S.L 
WiEh, Iragl mrfHiil, IJaElfoml^, 

HOW T9 ivin Pilu Dent£|ll r lirjca Ofe 
pmEpaLd. ISO prlsu vrlnnlpg Motioni elicn. 

fre« nll!i vault bisuk. Jumej. T 1 LI Hmjl Juliip. 
I^it Angn l ci, C alif, 

B1DNZK 'TikllUp d»lk pLaiei. trill platn r 
mcinsrln}^. grtru m^rJcfTi, UrunKg. 
and llUfuLniiia cJUlidg. IVamlkcy PnEtyrn ft 
Pwpdry Eft.. AndariQii- Ind. 

IIONIIMEETB |S Up delitcreil, crerEfft 
J!ua fa nii^Ud. XlitHliundK ipIfL Cu-laUig fpre, 
7.1apli|t rrranlfe F>tf1-urU. A -17„ On e«jg. Fja^ 

PLK.’KE’TT BltlUllag-k prnclL— TaaEeiui any- 
Iking- run. jin. lii>sJtry. IiBjf moEt-LUii. 

Kb spilling, pn wklln. Ssnltary CttLllUtt. 
lOffp 3 r>!T at GUddun, 7%-V 1' I :!•/ r, 

Srhrarrtaai'. N. Y 

1BBU>^E GtaVa ma thvrsL UeauLlfuJ. |apt'- 

|pg m-i.iiior I n h. |€j. Irp. 1 IJjmuntx Eu 
■ Inlmd lEnniimapE Oo, F 24f W. CtiSKt- 

nul St., wmta IVai Eii. \V nj\t. 

1UATEUB CartHDlaU cart *nrr. s;l".i:n 

*wUji ipara tliuc, liuplkatlpj UkEEMl Id- 
j H|%U*lftupF&. 3 -li| ayndirHEe. ArgFja^ Wli. 

’iVlEOE.L'^ ALE Hunpfy tnurcei, hilF rall- 
]Juci J I find- ldf. ljLlt'mj t lorial AE-Efiry , CiB- 
fiPPitl, _ 

jHEASCKE ftuku Mike jrwjr oirp [Kid 
rirniun. IVraa. Tnmt, HL Juuaph, 

^lla^Qprt 

SWAPPEA'S FrlavuL Bl, RaaiBa, UIA- 

tCan, lnLrrui-Li Fnappari, -rullaBLuis, EPOrtS- 
PieiL Iillc ygnr. lUItpil lDc. 


A STEADY CASH BUSINESS T 


OperuEe a kr rJrtia| L ' of le peminE AJid elitn-tiig fuiKi vnidiiiirsia- 

rhi li™. lantt. iKndiin, pjg ]>r :ipli!i eat pvnmiin p-tmI chew 

CLLiii daily. Biurr wilk siUh Vi rJtt- for del tula today I 

D. ROBBINS & CO. 

1141P DaKilb Aa«. BROOKLYN. N. Y- 



Old. rUunstii (a* Lire ua 
10271 nrjw gntUeima 
dii.it Ui yunjr «it|r, 
fmk* *v Ifw-tMhr may V 

w-'.ril. a I .i I a |B.r> ii^y ■);. y1....|. 
mtntim icanb^ Jvj.- fi,* 

IbJ 4Af4m 9 t-AbI if Ih 4 j%r k muJ 
f” •• grj'V y# yny, 


4Ap CASH paijd 

FOR OLD LETTERS 
WITH STAMPS 01 


WMW. SIAHPA COIN CO 

Jfi EijkIiJ Aradv, CLvTrliad, 0 



ICani It 


IVORH5 BY NEW 
MAGIC METHOD 

nm (or H* Thiw 

ml iu f«i Opmp jhn. 

™ w rtr t m ali^iw i ft Marl* In » JlJTir ^ oncLrF L-op s^f mg, 

fcri mi. bnutn I p^q - iaih^srl jap 

Fiiri »ju. ri-ftjs JM-mjt- MMnj-bm^L imttti. 


AGENTS! BIG PAY EVERY WEEK 

.^Inrfclin^ i!- a mnnaLnlm innkpa inil'BnC nbp. .iTuiiiiaily Imw |l r+J 
^1 "wr ^Loiri” ttrLIirii I 1 ] it> ■ t ■■.-■ ir iiimdc v in lu yi-ar furLtL Tri'l 

“ magic products company 

4234 Cozens Are., Dpp!. CD-STCi, St. Louis, Mo. 



LESSONS ON THE 

MUSICAL SA 


Mad*. T*.. 1-kLi. ^ It 

FStt LtUgN, 

amateur acts SUPPLY 

"fwrilhif fma- 

ir.i i-vpa, i kdi ■ hfrn up. uta. 


CO. 


n ■ r 








HADIG" REFRIGERATION- 

PJESEL ELECTRIC POWfR 
fmtu ^Hii^y iiiSportTime a! Home 
-by Practical Shop Methods 

wny to prepnrg for jdIm leading tgnudunE^ 
oF S30, £lO. fjO n. ■wt'uk . Opportuii ii iei tu- r'arP ?5— IlD v 

ift'vrk RmaL btiltfo wbili InLinicm . fill 1 i9k>lh^ rii.C L U flU 

JuLa In Jemyt •enrn hi:ETH3 ■Ln.'ErM'iJ hIiuJi. l*.^CUlCu Kf1Ulp> 

tu# 


ind A]r[iirjrtiiH »^4plii , il lit b .« rXtfli lih-A 

dkA 


lv till 

fK*rtkdT H Hu iircvillUJ uXIn-ElL-liCu Eilf ■■l¥fellDc?d. 
n. nrawHAri^ . U vIil'Y I'h'-fc If lh«? 9H 1 1 Sfl kmh 
WrlEjs fur FREE fiOOB #1 FrtcLL OBd U^parUinLilt-i to 
puuh iraiibfid Electrical Man. 

ELECTRIC | NS-TTTIITE H^W.PETIRSEH, P^ld.nt 

IMD Addlaon Slrttl, P-upf. Alb Chk^jf", llllitola 
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AuEFbthli-s i 11-1*1 mifcicn 
iF*J ind IdM-i-I b f iv*fnir U. S."G-Hra 


Fltn ^ 
An i Kf 
Ins i if r FutJ 
-i >■> J 

Ilia Li ii e 
1* E s <sr-f ant 


Bon urn: itit< p, Seij 4 hec t&ate 

fill PiePtuili — h: 

IlHeFtfHL to ij|£4.£r 
ti^HS i.-U---rmr.r.. ja.W3-.-re ar<= m 
lit li f r- vlsn vjhc tr« Jw fp limp m 


: iiiH SKor i'jl Filv ( 5 fi''py h riFi i 

(KVESTICAIt'IK'S ]h’5IHUT£ 

NjImhI P)*** Eldtf. 

'■pi- Ml ttuiNuhn, P, C. 


/CRIME 


a high- 


powered 


volume*, 

HU 


UluitritlHi 

Radio Engineering Library 

— especially selected fry radio specialist* of 
pufriicmiotts 

— to give most complete. depart dakle- coverage of facts 
needed fry ail whose fields are grounded on fadia fun J- 

OTtietifah 

■available at a special price and Terms* 

TEit*r tooftH cover elneiilt j>npr«mr'Tm. tisbc ib^ry nrt^orta, 

TrHJLumnnrTLMiLtH, mill (iL'Iiit ^ntijETl -■ — aivv. .-epi>cLnlii.LH 3 IfL'&l im'til QT 

all ItcWfl Of pmctlfal Itwign IltuI appUcfttlPFL They ari 1 bnuk^ ul 
Treoirniit'd In e]ll> In 'till m r-. — ftcoJua you will Pt JtT to sud 

tw F4l«rf«d rotten. Et you run pra*tM’,*i dcnkgnir. naraniliH- ot 
■rriiiLi Mvr In liny IH'li I tia.ii.Mj h>tj ravJlu, you VrtLllE into# IrfiOhH Tor thO 
hi:|p t'lti , y rL vet In IiumIti'lIs of gnxihLrmM tlmMaphoial 1h^ u-hy-le Arid 

OE rai]S^ u'nfUietrJilg. It dan' ex ami nut Inn. f 5 pv<i*l price. 
Monthly paymenn. Sl£!kOrt win”t!i ul b>:iHikx cdrI yi>u un]>‘ Si! 3 it 
undiT * Ids olTer Add ( hwe m*ndard worsen t n ymn I i|>r»r>- flow ' r pay 

Badftll Enoulfrly liisL-ijiriii'iLri, while yCni Has Ibi? beukti. 
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SEND THIS ON-UPPROVM. COUPON 


MrGHAW-H 

P** i ujd me H'l-iiu 
ixv#i>Ti]. [ii LU'tiyi 
l U 125. » Li p*M. ot ttin 

by ie i nil n-rt v( ItfrC 

:El B IlED^ ■ ■■■■■■■ ■ ; v >.. B ■ ■ ■■ia.iiHaa 


tu. p lit to* 42nd St F New Vor k 

vuh., f-'c LU ilny a 1 rjminiruii Inn nn 
fcm nrn.1 * p^H br, noil, f-1 till m u n L hJy 
TWt tnj pupcftgv mii MdflH 


Adilrr-i* . .... 

€hj fc-nd sij.it . 
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Banish Boredom 


Earn Extra Money 


START TO PLAY VERY FIRST DAY 

Picture the joy of paying a snappy fait roe, dreamy waits or 

old fwTt-orite on the Xylorunba. No riasm why you 
shouldn't [ XyWrimW to tdtltit of instruments lo play and 
ynt- the ntnflt qMtii^lnr, In cnjLBUmt daiMiul hy orchestiM 

mJKN etwlkib*, nt. mmilty:? njid fsunrtief. MaTwI^ir 

r>| i | m it I mi.lt y tft iemtc-u^O ]iu]iLil:Lrlty, iemlIic Ink 

nitHIVi No botbeTHOnia firdeuer Or GtotTu'mca. WilL 
leanoriii you kc-tuoily Start to Play Very First Day. 

BIG FREE BOOK tfllt all uIkhiI D^iLgun Itbc, I ■ t : h ■ t n 3 I ria] 

ofTeJ- ii Lie! kilhv [ki>‘ uirstiLn-. Sr-uiL rou i ii i ii EijiJ:lv fi.:r yum- free c^iy. 
J. Or Hearten. Inc.,. J>CpL 1779 13erlL-uu Cbicauo 

iHulld £iiu. WlLliftiJl i n i 1 1 1 1 L~ : 1 1 J >n □ i . fill] drtnlh nf Free Trlftt (ilTit find 

ca^i-'-pnyinejtt p]|iih on Hie I JmjLnm Xylorlmbd. 


eahy 


Niinn:. 


Aildr^a. 


NEW!! MIDGET POCKET RADIO 


99 Complete 

Pnatpaid 


MJaLy, W riEUa vn\v A uR- an 

_ hbi. -.s-|j. i'i::iuM 111. [iViLT tH-uiLli*- 

r~- yjflLjR J fill rniiyrt CBluk. Blue. Ur^wu, 

fU S' -afl ftilver). Kt> tilI>m. batter!**. 

^ E| 3 ‘ "■ -hpvv jHir nr cLe-etTioa-1 oonaeOtionn 

‘ Jicl i3mi! I N i:-l h.iJia in W*9.T OF 

need npliMaicDt — wLIE luL 
f,er 

jgl 3 !“ "“■Firil rp ir/J nvfi l-r'idneL 

i^nLiuni vilh buulilal, rbu kni. 
JLio. r ' r 1 1 1 1 1 □ BO HaBihk-IiI 11^:11 fi IcKA TfF. ft vxuhr ipiud mndiLii'ni"' i rt t bi lk- vlu^x lc 
klalnfuiFRr f>n hi w*4 by iKVONE A^YWLIEriKi Jtfp f!TlV®TALR TO AD- 
JUS LI AbnlulplT 1 wmNC'14' lfiEh niftll'i Jil'i HTrP unq. k-FlsvrLH!U Id- m whkjj in lw^ 
h»lfip„ p-t frumo. Buini, f-IT-rn, u m p-p , en t- 1- - v r I c* ■ cc kn? plivi you mi,® be. Mn- c-nin- 
rlcrj IhciL or map - v IilhiLiipp— LlLtj «tjr jl pi^ti thJ \ m j twirl ! YJi ijDBJlX I 'S OF fl.iTEF- 
FIED a-WKKiflv TOBl ABB ^ffm Hrnd unl r 4-tJXS mid |my piH&do tl UL» 
i-iur |Kf!nn cn imnl c>r w®n d |Z ki il'uii, Mcwy Oiiir, fhrckj.. IiImL CitiE. Oukt- 
JaJMdL BUU CkJhr. OBBE.H KOU'" iTuj^ii n imtri flbi riErl..l 

TIHYTUNE RAPIO CD., Dept. P-4. HEARNEY, NEBRASKA 


Mew York 


Established 

1902 


Electrical 


h 4 s^ For y>ee booklet 


Sciiool 


44 West 17th St„ N. Y. 


CIVIL SERVICE 

VALUABLE inform a Tl on fref 

(JMbIAN GO H H£S PO NDENCE OOLLEGB 

WASHINGTON. D. C. 


Secure chord u$h Erarrin^ 

G 


m air pi ane 

dnd engine mechanics. Com ptclc flight 

irdininn —modern equipment. 

ROBERTSON AVIATION SCHOOL 

k imh Municipal AirpaM * ROBERTSON, MO. 


FREE 


I 'ri-[m n- JciriixM-ij ij ltirlly dDh 1 1 - | \ y j upiwir- 

Lutiiiy — WE30 N gi “pwbKiiu tijbr" iiabriij^ — 

iramt pridi'ly IP'ih.I IimhIi-u hi i-I I' eUi I ■-■I £j ippJ*!l--P| tlw 
f-ulure'j (ncaccilt MinriH! ol ill iui:iim.r ir-n , :- : Jjk-udld 

Jul LErQ- filers. Ji.iw TcJnir i| j| fllbll rarifT 
]+<,mJ Li i'-r Itru-^-l Sl-lJ J n-ur-riml hiiinp-ntudy WHJfM-. Wri 

CUMMUtUXLUE uD^AiTomtL n*pt *T-P QHA HA r hUI. 


START own BUSINESS RESILVERING MIRRORS, 

REFI NICHING METAL, pin ted arti^loa, auto parfR, 

reflex torfl. tablowmiD, etc. Eiportcnc* inme^essiiry, 

Km all inveatment, (-omhinatinn outfit- Write 

SPRINKLE, Plater., 129A,. MARION, INDIANA 


Earn Cash at Home? 


Mm. M. M. camftfl i^C7 la '$ w«J;^ fgwoTn state- 
ment) ra^:liii£ imj-lipj-jiun feu ub lb ]let wlbarr 

! s | Yri, fcbr.l |«yr j-xlkr, ih+sj. li^ni Wf |y; pi)il ■.'li'IH I-. 

wr«PJ m .- iiWm 4 « ihn-.fT* bJ| ■ui'Hr. BO*k. MIUE^I IFM. B«t. ltHi 1 - 

O HIT tD CP, j«l LMfidn tf|L Dipl.lfll tMIC*AO 


ll'ftpji •u-i'-iMitr/ ?ncpiNrjH FQffltlctr jifecfcfliwka 
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EASY— LOW COST 

with 

POPULAR MECHANICS 

BOAT BOOK 

lluHcl ft boar At iHitm ! Vihj rati 

dft it. Jiint Ufci- hind yoa'ra 
wftnUKl —power. s-aLL. or row bout r 

The i, ]li:>iL>' Hcwi*" 1 ^hoir*! you hiyw 

In HLcnp3i9 Kti p-by^ccti d.Lnr4|dH>bu r 

SjH'L'JiiLly pftijJMBri tar thoPIt with 
limited ioo]H t little aft 111 i!i( L 
hLi.iiM'v. Build hmit:: to hc-II Ji>r 
prQt\t toDt Boofc tells how. 

GIVES PLAN$„ METHODS 

AND MATERIALS 

Actual vrorklne plann uijJ |jtu>(i*a 

ul JrJLl ttaiLtH Under wnmlction 

make*. buildinfi easy. STiuw.ii 
lb all it 1 1 hi* Oftfidoil and rin-rk-brjtr.4im 
coHts. HubdriKlN of rdeluriw Nia 

dLiuacr- Tnp :nHtJiki , r £nctud£3 atSO- 

navigation and pSLoi naUs. tma, 
■IILcik iSiLlIhuf cmfc. boat klnfcH. 
boating tHTiaL-. Everything a li-mt 
H.witJliailwt should fc row. 

7* 3D KbOlktd. 212 Liatfim- 
Uliaiti IjLcicLI isjlt- 

:S PRESS — Room 436 A 
la St M CMi;«p 


in 1C lie y-lrjput. 

| rp rlc 
5cT»yr>l irT 
Writ , 

E:; t. 1 LliJa 


ThwM-ffii-t tif 

dullm earth 

a/ S al rxt 
* tf V ii p m f n t I n 
.Xntinnnt' .1 ^j'lij.rrr- 
rurfr.v ^rrjdJp.T 

far |HW Pi If.arn fl», 


ite HHIbf £,f ihr matf 
ddUpff, b*M - /iff urtrt ff 
Tr tKlit. ll’r Irnrk ytm 
Ja fuai'r/p 1 . 


1-Mm hy pnutLffll actual uh.p^-rnc1biHj^, Full 
iiiplniclipr* in Martn-rily, Ttikvuioii, tCadlft, 

TuJkLipq L' ii-r iij i-H ii :ii J [ ! ihinLii>-ri:ixl n. n ■:! E^rOA>l- 
CBKt 1 nih'j n'irji: >'at irmnJ'fi ah ian-Limiv? nmnn 
H^iptliCii H yau fn If ft -njccrnsfui, pmKlatli: future 
in I - hr: iri ivp-ly Una?, -Lug: fipldo aE EluctriciEy. 
Rtdio and Tulirt'tMiir, Training: mw^ Ur Hk. 

CwHi'E. lanpnw T'^juiTi-iiii'Ei'n. 

Wfl Hcudi iiijc nM.m rw-in rwid lHxnni whttfl 
1** Hn q nyr. Co&fifa ft. It. fiiTlS nlloirid lo L.A. 

Erc-m Shj' r«Tt nE Ur W, aQ.TKfHS jtniSiu^. 
Olrliiri't Lfli^rNL Trm4* St-hr»l in "W^A. 

MAIL COUTOPi FOR FREE ROOK 


| rsppt, tme-i. 4,odo So. t 

j NAME. 

[ AD DRESS 

! I’lTV 

1 ■ '■ ■ * "h ii i ■■ ■■■■uihi 


w. CoJif 


1 i|mpcI<ih[ -now -n Ui^ti^w. find- irr owing: iii-LL. 

wont uliiH'ly w.irL ill .v.-.ir r rnijni| — m.w>lL ]>aj 

l.iiiNi news laT j^on r o wn. prepare N 01 V. Such gruin: 
fgf oppmrnidiir Im aju ram. Iaua ii lopr HH Hihl i 
F sirq jiEini« [narat- ounKhc^jl in Chicago). Weltis 
J* Eor FILRS Bookie. 

v CHICAGO TECHNICAL COLLEGE 

DIM Tttli. BHj 1l UK.iettlSt..CM(^> 


1936 SHOP NOTES and 
LATHE HANDBOOK 

Extra Big Book AQ i 

Vila*— ONLY 7QT 

For Both 

Ht the h'isti wUft kbDMrfl tin 1 I’nsl imEi 
ftlUl iJi'-it ways* ui ikilnm T3| I nES tho 
fdlnw who Js up-Lcj-dau. — cash J jl 

on handy kJ II k-: and Ktiurt cuts. C3i:t 
Slinai \ r nr™ tnr igsri and maKs 
icici boy . i nr airinj- yoftn tbd ticilpfu , 
IiilimI}- ruM u f fir m tin didlift mctcbaiU^ 
(S3. rarj»ornry p aut& ftiftftinmr 
concrete!, 1 1 L < I ~ i j 1 :• I il it, fllri' trirn I, 
INTJ 1 3 d. I U If. anamanry. rsirmLnfft 


A FEW OF 36U ARTICLES 
IN 1^36 SHOP NOTES 

Sllnn Xbteft lor 3 WM hQi £11 
— aCKl sail nli.^1 — 7!>S 
1 1 J. i - 1 r j l L L i .■ i L^- . ^ciui!! ci C lti4j 

flubjcc-tp arc: 

Air COHdttldnlnR 
Ama Owaor kcLijk 
Ants fttrTlcci KEnka 
Ttatur 

I ULkl J'n^n Work 
l,:h'L*trl hi] Klnlcn 

i uriiL'un." Muhliisr 

IjitllH! OiHiralLbR ktllLk-i 

Model ^Euk^rH iioIjm- 

Saiadi'T tar Lftltie- 
Shioet MiJtnL TlaliiRM to 
I>o ivtib 
Tool Klnkn 
WutJLnc iiisd Ciitr.lnit 

Wnod rural nx Helps 
WurkHb^b KJiakR 

SEND NO MONEYI 

Camblnatlcifl ofTer atn>ve LfcS 
h:i::iL.-i. Stni[i NViti-i IJbraiy 
—& lwokH--sa.D4F. Fay 

|?u:i [^i jl. jl 111 iLr: Jisyv’ i:rJi[n i!i- 
IfYCTji ir u, y. and powei- 

HlDEW FlLjMWtlCri! tl'EUit 


:WER— QUI CKER — SI MPL1FIEDI 

NEW, corapliifce, sh or t ut- "Biuduesa 
Ttcb ,? tmln& you, at home, for 

promotion and ntort; pay. One-third 
the u-?u:il oost and in n fraetion of the 
timu. Gels out oF the- rut— and on the 
road to s u rt quickly, easily. 

FREE Lhook tellB how. Mail coupon 
for it TODAY, 

I il pt ill uf-i- of BuiJmif To-chnolniry-a 
Dept A1-3DG, Chatt anc-a-ga. Teh Hi. 


ST1 T UT£ OF EfiUHIN &S& TECHNOLOGY. 

P'-pl AL'3(HJ, C Imt L«ti ■:■■:■* a, T*nn. 

I'jriLHM Hrr.it nil* yi -nr !■' EtMcl hHMik iliiiI i Ir IjiiIh i'lh bn hi>w I 

cad "^haTECui" Ec> £ir©i jior ii'ii Din J more pay. at home, ia 

HUILI-M (jjILf. 

^ ^MII? ' . a I 1 . 1 'IF.. ..!..■■■«■. “.“"PI .-i-.4l.L_ 
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When wHifaij? pHe’o.R? mention Popular Mechanics 


MONEY 


ELECTRIC REFRIGERATION 


LOW 

COST 

HOME 

STUDY 
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Amazing Machine, with 
Efffcifiicy of Aft 
Sell In e far S145-0Q am* 
Mara Offered »t Breath- 
Taking Law Prlee 


Now You Cart 
Own a Complete, Full Size, 
Electric ARC WELDER for Per- 
sonal or Shop Use — or Go into 
Welding Business lor Yourself! 

nere r afhrtmn«'P.c* ! Bi A. hill ttk.teai? duty Carnnton 7 irr\n,itn i :li^Ttrie 
WELDfiR—srly ftJII .501 a toy. inti ;l bid. IftO-EiuUlhl 

miHk-iLa^l maclilTie thjit rinm all Iftk-s of welding, ns«w oil kind* of 
wrJrh llIL invEftlB *Hk 1 flJIOTF irHb tfjuaL riHelepej 1 — -everythlna 
Irani ! Li': & V >' motor W f> rh ^ |n Imd-rfcv. W £ rl 'XL Hlt-el blV? BtrerkRth of 
TOlUJd ihhiuhILs iwir Mebitu EbCtl. The nwealE.li la a Sturdy, 

it e I dud o nat ruction macblUe. yr.i eswlly portable an camera. 

Works from lift- Volt Socket 


Into -any light aacl eft with IlIMrott a.c, current, Thm 

to Wcbdl Iveonnmlca] — -c ■: ■ -■ ta ariLy a Uw [hMintus OH 

Iir to UBC, < Iftrn Htya lor Itself on flfM nf hv;o™J lab. Corna 


KLmply plug I 

gnq'im ready 



Etruc 4 LOP 8 .i=.llCiw ymj how ludbfla eu.[iitiLLcaEOd JDBH ctuftfcy. quick! y m 
wlthuut tlEJLllK'llce, Learn welding trade — ftood Jubft 
Open for welderi. 

Send ftnlj* 110.0(3 now. Wn will 

K ll I |l> 4 r I I nk HL II El W II IL 1 t Ik A H (J 

4 »t-R complete to wra. f. a. t). CIsidniwH by Evdglit C. O. D 


30 DAYS TRIAL 


for 


ft f * 19 . r» 


„ Lifnx 

ciK weight, iL[i;ifuTL. Hid Itte.l Use JO 
dai'j? ju mrr risk. If u,ul dulltfhied, fOTIJrn nsfuiehLnr- And weTL IVfUfld 
:na nry y-OU. pliM Vfl for LI. J f ynu w±uht CninpluEu I LI a:- 1 r a t -l- M dcTAilo 
lK r li re-. onlrotniK. ru.Mli UainU arid addnc-aW to 

COM HON WEALTH MFC 
Dept. C-12, Oahley 


CO* 

CipcfAiutip Ohio 



WITHOUT 

GLASSES 


■>" 


The NATURAL 


Your Eyes a 


EYESIGHT SYSTEM Gives 

New Deal 

!f you wear qlassas, of fklnk. yo-tf thou Id, ovr FOUR 
MONTHS' TRLAL OFFER— ennMloTug the inipirfng ilcry 
of glaiiet dileaf ded for N® anight. Farilght Astigma- 
tism, Old Age Sight. Ey« strain. Weak Er«. fv* ™™ 
Trouble. Etc r| a i laid by USERS AT HOME of ttiii 
Revolutionary Syttem— will be mailed FRii up&n requeth 

NATURAL EYESIGHT INSTITUTE. INC. 

Dept, 64 -H Los Angtlti, Calif. 


VEST POCKET ADDING MACHINE 

AiM-i !?uL.i rv-l I. Si ill iplwjv fJiviilri. Dwt VUi uf r-L-e'.l..- 
mbdiii?. ft - I P- i T .^SJIain diiliir um*eJLj. lUnij-h a=J. 
fcoc.i£«w. Qbuh$mm ■ ytan, 

FREE TRIAL 

SEND NO MONEY 

Jc+1 fiiRH tai "VI'* will ^iip CiirJn^ur JfcnjD^d^L+tj- 

ih. i1-»-|iT^ry p*Y pii«lmin il 1 j£l Ir^iia l«v emnl* 

(3i DuLiirlc U« a. pend rnphl. lUc ndil=: km>L in T>jm Ii#ft11c 
Civi, ]l r.--i uli-fefil 14 diY-« r ItImA T&m JTCfUT *T 
hark. TIKMJkASJ tw iSP .SatI^FIF.Ti DpM. Writ* r*f 
Airnl i 1 rrep -'“icm . ealcul fl ,T oh wiACHIWT Cft. 'Mint-: 1 

P. O. Mi; ■ 1E1U. Dart. 31, cHlDAOft. ILL.iMCIIfl. 


ART LESSON 




T^rt jsiijr fiirii fc-MLIiy. Ymi Ki\uig 

] 1 1 rj.;i- Liliu'nr: n f .x r i j w I p. ' modch jujl im ’ hi-y 

Eure in thij 15 r«ci ciLjkw TV* if ill <LkdLy JK-nd 

jpmi tha ini Ipvkd. *st I’mrfftnrn gtliaik* I Mij| 

Fix >irc but-*#* ►I'plI'iItIj Jrrr. Tuii r.m fcho hIi 
l ilt *■* I>r 1 r n 'IE n R [ ! nF ^ Mdrtnl Mid LDe 
r-j riWf IMlIOE ■c’ - -*!. >'■:■ Wlli *-1 kn. 

TowcrtQwrt Studios, ItlC*, OtflL UA 
5 £ IT N. Michigan Avenue, Chfcjg*, III. 


Biliuie as above ^l|b 1-20 :^ 103 1 -S 

Abd 2-2 RruoL wcIkIi l.< ImlhhHI H' ' 13 H* ■« . 7 ^. 

CiiLhliw l wilh» aiHHI illunrirniisKiH «d lalHnlury gp|u mu m 

RbC Frc 5 fk„ ClLftlflf liiliiiE r^fTtvil", dr^^B, 

RkVioi. 44 a. ■ rvd ITlH'l nr y-iil ifL" Ttc-ika Mfil fr.r 2 V; 

WlrtiPllB- Ptbd Link LDC 4 ill. lOr. 

LabarAtcry Matarhali CnnipaH|^ p fij? iE.T 1 .it St., Chicago 111 . 



900 WORKSHOP 

IDEAS 


/ i 


Why '*outt*r lh wthvn 
3TAU CliTi m:pkii ]i-!i3ii l?i |La 
ftf itZ Caidffl r II T b^ldiy, 

uckbcy Find ddlar mid 

wnt on-lil#? 


Make 

You 



rs 


elf 


im 


m i | .<Ji » i 

*3 


Neweit Mlilinn: e&O pn^c-s, JS2:i pretum. 
L-.le.-t: jiLUti'a iui-lLrn. Stiii; 

A.H !■ whir-rr eiiii'ml rr-fript rd firkd 
or C.O.]?. in UJ3.A. p*}inc 

VOCCHiAa prii.:-n toj pQIlMA. 

sm/fvr iti 
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turniiur* 

Geli dtn £ti llI ikmfnt 
Nnmi Knr^in 
Sport! L 4 ulpcri.cn t 

Auto Kink! 

Rkdio KqsiipniitriL 

Work » b □ fi T iuhl y 
•rtd M*chlnBTT. p 
Article-! on Work- 

ln| c 

Mttal , 

L ti 1 Ll e r , G 3 a ««i 

Et Cr 






0 (l.OOO. I'THCtaeil u?w- 1 
vrurli EJml I nil tw„ uun use, 


nj 


jil ciiii-rr n.*.ii' 2 i \ ail iiew 
Til cb 54 . li 




MONEY-MAKING 

OPPORTUNITIES 

IT &r thara whi: uchm! L-iTktJ IbCDibus CT 1UUBE. sui'L utw c-ri!U[«Drl<inn. 

TlLC JuJSDnLnrf uuilEAbli 1 . titl'd lilH-n& u-Tml-I jLlc bulb lo tli* 
ju-i-ilri uf Ulu ccoluEi> p r oJ L y ilfreJJer dlbcr fur ira.rt tiuit d»ivl- 

uuiuudi of priuciji*] InriOTpe pObrce. 

liter? 1-don- *et fftTcti Id tlitae heaks 3 l#k hrm U5Pd i\y orlJCTB 
fur DK'lir. 'J'lLfy ii it weJJ vruMli r COktJd^ntiun, 

Han rn. I— 1000 W«iiftMAk 

I'-T ?TLiil, tlilllJ ~j 1 : - 1 L i 1 .-. 1 1 lliUh 

nk» fa.as. 

Plan Ne. S— 1 Ta(Uc Berridna. 

enjiiiKe \u Eb.li EuCtue^' tiiakibii bUadll^si. 

Plan No. 3— IStTrlguriiUitfi i^eirJee. uncial piannai -jdtcTs &IJ. 

rnaki/n, IJikmI wnire uirli djt ue^U-d. rue* Ifi.OII 

Plan Nu. 4— AutfliBoWJa 1 Li.-i id l^tiJ 11 r. ttinirr u incrifli* Luai- 

n h -,h <f idi'ir own. KLne | p7i:-c^ iIiILLMl's J'-r-rr-, KxacIIihI Iji-w Lei- 
M [iUaUeL I yjuii. Pt3e* f L.D0. 

Plan Ho. ■$ — fuldnr OpiwlunUiBfl. The jpNitp of t^iull ini- 

3nnls r III nti LEid plj.nl> fur pinlLt. l ;, rlre flL.nu. 

PI an No. 6 — Hl.tUlO Aloney-BiukliiG FerrnulaB. CorainHe la- 

j-lLiirl.i.Ji.- far Ibm nu.klni' or UDiLininilLtlcK ut dinull ousL 1 luii in \i v 

b* nnld al ■ baudAome umDt- 3 J ?inn Ji.on-. 

Plan No. 7-^-1 iKKI K]inr^ Time llnue^ - JiIbMti^ Ioeul. A Sob 

Tor eirtiTbody HU p*ko book telle how. Jblco Si. (HL 

Plan No. B— JIKI CILvLIi ^fmyf IIxuinLnalSQiis. Cnr^rjui: rih^ady 
Ginviuairlht jnbd. ALL ETU« •-■ T irikiLEJftQy. BortCT bUxlnuH niiArm 
ElLObBli^rla of HtW ]0hS. «?0^ b? flndyLn;; tbisi ouw liuib. 

PrJuu ?2.M. 

PI fill ND, 4 — JMR^rne FObllTF Far. Tlw ptdl^t breeding nbd 
mnijiifri irti'nt of fnwJB fnr liUher bzl pjodUCEiOb. Prl-CB lit Oil. 

Plan. Ho. 10—ryr Firming for imnflt. Cmnnleie Sm^niri loats 

1 h:i r. ^mb-i' rbe Ikeginner tn fruiiL I Liu HEatE. Pr.-i'v 5 1. ,| i | . 

Plan No. II — nabWfii for Food and Fhir. A oomuHn Rubin to 
Itn? Fijci^Kful innrinR and trudiin: or mbhlls. Pries fS.flfl, 
Phan fla. 2 Thi: Ym- Ind ili : r.v. Bbiklld Lt LC-31-idifud filOfO 
In 4 dd.. ]Jn* lhall us a juiifcj HlOillf Of lllfomo. Prim I'J.MlJ, 
Plan No, 13 — HOW tD LLvi? on a fluhKUl-nnco llomusleail. Fneh-H 
uni! JflRUJU! on hnw Diir tamJly fti'il TrUbL LIju Oily and foUTkil 
wnurlTT hud Sndonendcnee. I'rlee l^.fin. 

Plan Nn. 14— Alim fim lc« .Shop lIUnaiiOTbCDl. MonC7?^RaTini! 
and biiF.]n*F.i-)irodiiclflc idea* by iwo n#n ?rbn Jcnnw juat wlm 
Lb BfHVi-tiBl to a rnotltabk &rrriet buRlmwt. P|J*e tl.SC, 
Any ai ibn !bari! mallwi 1 i ^-1 1 - n d >: L upon JuCiiiiE Of pTin> or £^bt 
C.O.D. mywhtrt in IT, S. Fiy pGhrbiHJL prlOO end few c*At! 
pedant . . _ _ 
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to Qualify for Positions 
in New Industries 

AIR CONDITIONING 
ELECTRIC REFRIGERATION 

We want to rorronjilLy interview, at our oi- 
jieiige, 31 RUflibw amljitiooB men — hurd 21 to 
40 —in TOffiftUfc We will Helmet ils tnmiv 

os ■possible to qUAlify for iwn^iojis in AmrricftV 
two hmtort-KFti win* JiidLmtrieH. TO* thh>d wo adret wJl] 
L'l' LtlLllMTl tor In^talliuK am] mi l l JVJcJiik fill Hud* of 
dnriehtLr- hjuI c in mu etc lit A If Condi* 1 -Dfllog and. ElaClfJo 
Itufflgcriitlon uqUpmi.iit. Do not reply uili-t-^ you are 
mechanically Inrltnrd, have fair et| ijc* 4 .LliJS and iJft riih 

ployed at present- at l\-A»i port time, Chwnuler rcter- 
rnnerf rcqulri^l.. You mUH| bo willJnff to flEOdy tiUEinis 

apart lime for tew months at an Die cant to you. Write 
Klvi'JifT lull detail* of jwc. education and preW-t nnm- 
pitlan. 

UTILITIES ENGINEERING INSTITUTE 

WM tfl N. Wells St, Dept. 14 S, GUun, 111 . 


Wres tling Book FREE 


It 

Aft 


Ln Twi uil AlfMhE wMIEldr^ Kij^-TF Hrl-^nl ilir »Tfi |, l riff, 
RiiJf-driCDdMu. iDd Ji'jJIliu. Iki njiru iLBnlcsriiLi ^liTiiii jp, i«:: 
bdfUi e UsiddCApirr-iEir-i by SpHWDJ WOULD r H LiNAUFlQNl 

Frank Gotchand Farmer Burns 

EuIEFp NUkfclF Inferred W, Till 1 ' F- l> BUulif, Lt TkiliruLplD-rS 
Etu icience-r EJlttriCkS. th« BfcC ttl'J EEuIIiMm hi* nrn Whli 
■ik. Tins i.lL- .r>>u~ J hwnh eTfr’Iaiii. A WuXEIKEVI I L v-imrts- 
luiiicy fur liu-Ji IEi~J «lM> Cor bO)lLH«» Ir'.ihn: VFri !*■ T( OJA i fuf 
n^. clid Id FBCE K liOOCL-pTMpccSL •-i'-. llA nl I nboUE t±U*?-' j-rt ‘ uld 
pcbiHjl. a cel'j f-nrp^iftLijni- bJLXJIl. KELLIE,— 3 LA L-r y>*ur AC-Ei. 

FiiFmcr Hum-t -School *1 Wit-itprij H -374 lilwihut B-ldf.. Omihi. Neb. 


w l.’:- -tlzm; 

fr*c HEALTH 



Jtwf plalp-d. Til i 
Eilppr pUi^f.XLf 

| 4 lrr.-ei E u!irr 

WtwmmWm Uli I fcM 

Uii ifiiilii Bin 


MFIALMTS CQ FACTOR 






aiil 


! ; 


trEA 


MIDGET ELECTRIC RADIO 

3 il>*. fle«l inlklMvn l-OlTlv 
51 t". Ill III 3 ll^«jTi!! 4 »*H^pK 
ii « 1 . _ 1 1 1 1 1 l J**\ r*J &4 tiuMcj, | -.*■ ly rnrrh .1 Sn 
Tisf (mk ► p^ekr-t or ?n me L wo 

]in 1 . 1 - 1.- 1 1 ■ tnHF' — l.mlr In -uirliJ- TilliCH 

m.'i FlutlniiF l.'-itd ud - !■ nr — d^nnt, Tf- 

r>'pLiiia. I droJ Knead l-c jktkoj! r*dm. 

Us* ti-LI. A. C. or D. CL nrrrx,!. KsL nf 

■: 1 1 !■! I'L l : l ELY W] hi.l? AM] 1135 I . 

LkNCiT niLn «f til-RH. Sand SJOG iuq. f 

irrdFr, r !iF ■ L '• anil hit p-:a E m n n fc-:il«r,F+- ■ .' ■.« i,e -r:.K- >-n 

F.rrivsl. ^OADAS^J-ECla upcraLa ■nTTCh^-p*. 1lJuO.lt 
KOWa 

TlfijUiM Radio Co., Dipt P-4, Kearney r Nebraska 


Complete 

< s Jp*nl«i an tny 
luS H :urim 

veSyoa 



i 



COOK and HEAT Without Co 

In Vflof Present Store w F umace— Or - , WOO < 


Bjjati? any til Iwi meT eciirs^^Ti for low 

cdtC. pc rfi -nt pi-rf'.rnmnce. Eiu na ■: 1 up aLL 

a iigw vt*y h wltli-Dut pre-j 

jti'i^ uil Quick Silujiuu 

Turn, el v*|y*. 

Try 4 < Our Risk 

30 BATS ' 1 TRIAL, 

Ppnw'lt ends drnd#tPT itnd. 
jU-Tt *r cool 01 w r-.^l : c-uUi lutl 
hn]* m hiJ C. r+vn for lutl? 
awr*lT br whis IT 3AVKH. 

FREE SAMPLE 
FOR AGENTS 

Offered to WO etilthtLIi; nun 

or womnll III aAck Ilh-h.' i L y 

UNITED FACTORIES. 


Slips lots 

Any Stflue f TT| \ 
RAM SE or l CSJ 
F [IMAGE V ^'^y 

{ Quick HEAT at 
\ Turn of Valve l 

ok, bo Arw^ to I «m K™ to 

1 — edjjI 1 c pocLcjurd indn.'ir, 

dc-. Kami* Cltyj No. 


iuld a:- In m Jw iJiyf. 

U«B. TOIjfi OWN 
dl L-ciftht FREE 
Hid jnnkw EL>1 A I. 
IBu i&iy. WJrl W fii jW.. 


Learn this 

Fascinating, 

Profitable 

Profession 



in 90 Days, at Home 

lIund?eU 3 or nri^n anri vnuin i>f jiLL nju;r^ 1 S-.jU nr« 

51 , 0.00 to S 20 .CK) a day -Lviti^ urcrtitifii 1 SfrkM AldiieDipe unti 
Hl’dro-Tberapy treatments, TJmre In a bi« demand from 
UtispUaUB,, iNiriinai iuiiih, CTlnbh. Ducium nmt urivate patients. 
The Iic-1 1 L of reducing alone oiTej^ I Lc 

Learn this interoRtinfi m on ey-m a L t rig proffthhion in year tjwn 
Immo by malt tbrnu.|;tL our loII^jjc eiuabAlnn ronrtte. Kn.ni e 
ingtruetnra aa in otLr NATIONALLY KNOWN rthident 
s c hoo\ ; an me ditplonia awarded. Conr?^ can be compteted in 
3 to 4 months. No Hi^h School ijraiain^ tinrep^ary. 

A tiny earn bis money while learning. Enroll now and ^0 wfU 

Indutlj iilatObiy iihuris, mivlii’jL! dictioaihry, pfttentod mlucing 

roller and Hydro- Thempy eruppLica without eibi Tiio rr- 
d ucLoa ecniruc u.Luu.3 may lie ncirth many tirnen thr mciJep-t 
tulcion fee-. -Head rou[K>n fur ^p>i!<iu] MaLm-ifL p^riii: offer. 
Complete dotaLLn with UkL of tuec^nful graduaifei will be 
«nt Fxee. 
















































National Cotlo^o ol Jk Pliyaln- I herapy 

Dept, 464 — 29 N. Aalaland Boulovard^ Cliicado 

You tmay hen.il J||<: FILEE and iscip-I ] in.ii:!. yOiir muhlratftd! inCi'L- 

I'-l: UBnl dclLvil^ of ycur N|wcial :d^o lLit uf NUuruyfiul 

graduate. 


Name 


- - dl I k 


k mrn m A k 


Addrcb-5 


I 11 


I I 


l^iiiiiiiiiriiiiiiiiiaiiiiiiiiiiiiri t C* ■ 1 1 ■ r 1 ■ ■ 1 ■ ■ a 1 





Make $50 to $100 a Week 

Learn at Home This 
Amai ingfy simple Way 

More Uhl rmire ihul iLcd ArtbtR are needed eaeh 

yrar. a&filfl nsaHaKLEH?:. BrLvrrtlhiT>, 


■120aW»ik1 

B>.JI, F p. V rs? flUT 

EriidiiLiF. 7.1 in L. F, 
«t Jlrlfhr^n. I InlariSj 
L J CTi »i 5 i I lH — F a* I k r. r Imr 
wrtrfc In Ntontiw- 

tlQQQ fndr 

Of "S+m-mW, 3 f r J. I In 
cKal jiisc i ya 

Ti r~.- 1 1 5 h L h im 

sLhf Mil viimf 

tti.l'FwIi ft'ir J rs.£ii- 
mX 1 X. H. Ky-od Mlrh- 
unn.3< Jr«- wt=i iiArl 
DlcOclor d ■. b-Lc rlM 
1 1 jv ii.l, 


ik'fm. [irii.Eliia hciusin, eio., pay zo ud moDey for 

art WQTh. OUT eiiopli-. Cirrjvi'n, Jirntoiiilild 

method iiLukes 11 fan to learn L'omcar^roial Art. 
Cart nysilji^ and Dc^= Igu 1 m yulrht y r AT 1 1OME r 

ID tij rtYH M nii* 1 . 

Hit Artiste Outfit Given 

Druwdiuj lui-urih nakiLtN, I i~u-Ui i*r: aiJj aEE UStC- 

EU K JiriLUki] 


rlalu > M ij ilhemI Eu jH-jintaibi] earn ceunewiEn very 
flmt. If-K- i-jil- Actual Eim IrnrnlnR tc ulraw IbLH 
new way. Ik- an urtlNt nail Enake IjLij uoneyl 

S<snit for FREE BOOK. 

Ouf l.ia Vi, „ M- ink i l.’^rril h ialnhL dr velopmccil P 
and wvadcrhil cjiHsrciiii^iH iu Ship. tooutoRiliia 

a.. I- 1 aim I 1^1 fiill i|n 1 ..IS." n-E 1 Im* riiilrk, nini,iln 

mpl-lMd. Tcllo nil a!k:>u 5 our nHjitlmt# — Lbekr mjic- 
eiiAKR — ft hi [ ihk-y tm.y— jwiumJ 1 l-jii hL a l- r i o-u a nf 
th««FF -wurld. “ ^rtl L|f>W rT-PTT-J* 
nuniod lie ijuiu-y ovuTl while 

Li-h mill |f. AluTI CfVUIMa boh™- ™r 
card today , ^iu.i<: ilnc. ^Sc- 
pnli-AiuajL wjIJ call.J 



I Wh iihsEL kIljji School Clf Art. -SludiH 121 

■ Ills— 15 th Si., ?J, W«lLcnylutl. D. C. 

1 P|»m^ hi* ik| uiv’, ».i 1 h-.'Ul utiliiaEiDn. yniar J?Y*e 
| Boole. ' 'Art for Hhhuti 1 rcuJ Pycitil.' 1 

|H 


Mum 


m . a I ■ I 


■ ■ P 1 P - p -i f -§ - fi - ■ ■ 


. ■ r a F . I Ap? 


I 1 P 


| Alldfrk! B P - P . p . j. . . 1 . a 1 1 j ■ j ■ m m ■ ■ 1 ■ -1 1 ■ r ri r 4 k I 6 * -■ “ ■■ a • ■ • • r m ■« ■ « ■ + i ■ + -B 


l Gftjfa 1 ■ 1 ■ 1 ■ ■ 1 b r 1 - i' - -s - ■■ - - - ■« - •* ■ a * ■ J a 1 ■ 1 ■ 1 ■ 1 n i Btltfl . ^ a a 1 a j a m ■ ■ ■ > ■ 


k 


J 


writ^nff pf^nse HzcfiifoW J’opuZof IferftaJlfci 
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WEAR A WATCH 

OR DIAMOND 


Mjr OTnfldeDQt 5 n YOU : tny cxii\\\- 
rKTirci 111 n\y M-BJHl A Ffl h dspefldUbiO 

^illd'LK pil l] I M- LL I = ! I r 1 3 1 K L* 3 L I L L Li D- llh- 
rJ :.nr|;=. fi I'uJ iny rnnihlTurp In Ii-n - i 
njaiiminaui 1-aUBe frio to IriNkO LhH nn- 

t pm fufolg to ItlftCO ii 
w-UfTht - ajiJ ilii.ri i 'i.l- in 1 'ir 


lifflrd o[ oiler 

Inaliy t „ 

klUT-dP Ilf H.r-ii rinrl wriniL‘n 
Ih* In i U PH TyiH^I | ■! i' i:i 

^■9 wo m A- rr p : h A 

Ml WI 3 AT T 3 31 -: SACm- 4 /^X 

3- [4 I-.. betniLHr ouch i>T~.A \ 
FfitOlmbd Lllimurd h-L I M'j] il j ] 

I - ;i :■-■ | B |, jL J 

P2l>:ilblT, | 

Diircl -Ep-Yalr, Rock 

&p It* In Fricri-vp KalinnjJlj- Ai|V Jr~ 

TGrLHCll W*tchpA Oiamnnd Ririjr* jF if *D WiyA 

and -Silver wire. Ii. ■ J ^ a 

Vfciai :i oITtfl WMfcn-PIlltff // .ft ■iLj.'E Va 

Bdrtn’sHCLl wateliea, dJuiiMinkH /,' *3. ia 

arid, divenvn.ra ottered jli L- 

|i-^r!*| dirf rl ■lii'j -a ■prirri Fit I f "Sfa. fstlfl 

p hill mil nr t ¥sp ini p sc-fa) liichhri f jjf 

■ muI'Ijt nil fiv-rr khm n i-il J ^ W "J -i frJJ 

■A lid 11 Dv ll.ii tt- mark akin v#pr. £? 1 -|j 

f»r WrcMJli/uf , £? /f\ ■ 

liP All Jf.JJ 

«-!■- j. :«h— ip r-iir Lbli phi ip pa nil. I*.- TWtyP 

Jj iprn and: |?L Ihi b-^n»l if 11J J J ! I 4£ \V jlf I I 


&ANYA FE WATCH COMPANY 
Tlirvmni BUlD.r TODfH*. Kan. 

I^cBut ill.llCtlLDandSIEKLI NCSIL^ EH 


CARD TRICKS lOc 

Ajjd TTrr+i cllrd ls-i-it* r.r,v .■■! |.| . l l>r J 

In HK lUuiLia ImI iin.-L "IV- 1 1 - h-iw 1 1, ir.air- i b* F 'cvi«.. ,r 

... afr^MCLTn nhnmni, 1n|>1ni h runl P Mo. I!- 1 .|.i.! - >i 

nr enru iMunry In Hliia. l*r\nr I Or. hi r.,|„ 

Iri'fc*. ]*., ikwk uMM Plirli.r Jrlrh-.. gflr. All Lhw Mb 

fnt-mw IUEUSH-H& W-i flOD J| r CllilM., BhL 94i2. ChUm 




CHROMIUM PLATING 


AI.HO COP PEK 
A\II MICKCL 

Thp Hwnots Ol Iulb' cxnlaLnodt lib ^hflp Not« l*r Illiia 

SO IuliLh, juiftlkliil. 

Popular M ec hauler 390 E. pBturlo^t ClUcn^a 



BIG LEADER — SELLS ON SIGHT 

genuine leather ties 

LOOK LIKE SILK 

r&r >l cn a ml Poja UnmlMc, ei^e^ 
wt.ts i wrinklt ii nil cun 1 >l> cilA-uneHl 
TffJlb 4 i li-r II. 




■10 

NtUrm 


He ii**' - the i i i.i| n uif-ic. 1 -* 
fuiAir* cirEAlfunoni of llac 
JnTrt^uM L 'Century 11 TEC. 

IlA! JaiilcptUiii'aiE; hav4i y^igp -aftE 

I ' i - h- 1 *:-:; I Ijis | :■ r . . : - ... i - tl -:i I . . r- 

IWF*. lAHJltt UlACI Mold -JJ *hB 
Uil^nt ailia- flf-JlfliJl. Kp JIRlOH 
HblltE.jr needl'd. Hrnd , r Hk df 
ii f a p i pH fpp aaobidt; iiqd fiJt. 
IibEfimgatlon tr^n-, L^Dir-iil, 
utaLibK DTTivInn veryKiwcwHfUJ 
with Thi: '■C^oH|iy ,T || | L ^ 

CENTURY TIE CD. 

DppL A, Z5fl5 W. Grand Olvd. 

DETKOIT - MICH. 


It-Vntri Writ inff pletwte. jurntioti Popular .IfcrJjmhtli-s 


1 




F| nut OTP* cob l>] L‘ slnaiHM with 

K>36 IVi haril smiiiii itFuiwa, H>a^| 

n xcr QUwh KtriiKfflWltb iuirdly il 
IU-U\ inlk-n lurnir: and ImI ct Vt 
cut ITCttina [ItrtL. Anylnidy can, 
utlmSi KSKN Ar’TEONiiuLcl- 
ly utiy 5tiali«i or <9lJ,t 01- 

in tvivg nnLbUEcji with 

a Wct'lick. J-. iltLitll-Mii WCifir 

out nr ffDt OUt ihl ordiT. 


COMPLETE 


L*Mb h fcil-nLrip. ibp ijwt In nw 1 «ito. 

IBM 14 WPfilff — R vMi £■ ' p I r el rd kc 

AC.TIQM L&d awl UBIIqIjJl. Ptay pEviman r.rdw fl. 

a^-'rirr. Tf nr.L drtkk^.l 


\i?n\r. 


kizm h w |r-".|.r . |« 

p L.'i fpriirii r. 1 1 ■! H'JI fiEundi wnur il. ILlt, VT^ 

im'jiidr T KE£ Can Iri# Ly taaku e iinin- ■*a|IUi a 

I -■ iriFTidi. 


PACMARD KNEE ACTlOfl CO., 2-Saf 

^ Rirtarf Jim. CWliAl^D 



IACO 


G et FREE BOOK r Laod'h «» mr. 

uei rntc DUUM *^1,1111 hum^ hw 

JiT V . V ! p /^ 111 B r,! 4L r ,t5i ^ BiB th"E ■rthcml CeiU J'ipI m^\m 
rt-« M«i|^ h.^P-1 r™-y ^i -fcLfc^M- C'fl. Only 3 mmrlrit juhE 
— pirfijln# icchup, Jiuijblj Ap^uVcil li- VndwwrHi 
l * l > h'lHq l>T mme n-u|ti| t Ipntis tnhnDfAftnpi 

.J 1 ' 5 midp™— jnd rMPliMeSdru 
W R ITF ^" J "° J uur IiAmO 1 -WPltfi E( nrn-r* r — it -vni| 
nlM - *t vf tndmr iw iWrlll Low ninffc On^rl 

I ’|i«- II 


pttial offer 

to DEALERS 


I 



T.J.-H 0 ubi dnubJi 


LirdlLM 

LACD O IL SURNEK C0,]16 


SC GflmR h\mi 


:f li’.i thM 

tflir. 1 nr«d mccv ra 

£11 mi Li InHaliatiifipa,. < ■»! 

II I.J -Lila ■ Tfc|- 

aB^jp ; hjir&JF |di.n. Wi\\* 
qvfiiki L. A.COtH Liy.Fttm, 


WANTED MEN 

OPERATE POTATO CHIP STORES 




V. 


Wc fifmlah Dt'irytblne — liclp r’luauca 

ftEul UmuE« Jflrii, cimrlcricc Diwdprl. 
Tn’mi.^irfifcivi prints, SCE1 hi 1 LJ<hulI lotrcntuc*OFF 
fltaFtlpsr Jhlail. Nrj IlClttKlHUlUH 4HL I IV AM.-; I ILLT. 
WOUidbtJiLl (fnEjiiTtiMLlty. It IL.-, Il iljlijuj fpp (f&a 
hank <yi Front Facta— luGljiy I 

LONG-EAKINfi COMPANY 
42 9 -S High Stristp Sprioglpcld, Ohio- 



SHIP MODELS 

Tenth Anniversary 

SALE SPECIALS 

Our Ifinpc t-cutli unnl ycf- 

.-;ury ]di>iEi>i;rii ijlilriilLy 
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NT ITU* (H-pano bODiKiet. wIlLcU ilLsi-j ropitaltbi hinfe r. >r bulldlisi; 
tUlu □limIdIm. Model SlbJp-^tlinply Co.. Dc|*. M, 
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c t y o n * 
wuh-LlT What mukuH 
myj;U;cy pm 
. . . LlL- E-tVlBtti UU HHL.Elt, 
biLnks cyw, wiggles uaK, und 
Wlfa tall Vr I Ltl I.' lit K 3 IJ" JU LCLilil^ 

Wui WlrtliTBMfl GT htlitiui Ubi. 

Eltmia of fuu wuttldnc^lF, t'lp Jo hi& sE-llfT- CJPiLUL r^r nurtLi^ for 
men, from on aticl vouill: rotXa. 3 ,- im*i your Jri.ivia . . . Hkay']l wun> 
(KT -H-Tmt iDBhH^ It Wi>rk, They can't ti-EL uultftj you rvvt'iiE aecn'E 

lM3tkilna to set out al ohIlt. Laots LMUAnlUr. Fttaln vwt 

P 5 H- 0 I OF fUFbH!- StND or J 1 . 2 S KI.IH 4 f CANADA Uc KA. 

^, tOR V LH'p S ON tY— STAMPS NOT ACCEPTED, 

MOTlt'y back L( □<>( ipo% BUEjHEIi^| r I.lpder [inSuy . You nrvor iifiw 

any L Ji i ill; II Ic-d It. 1 1 a tm\ n^w-CHE- Ldv^dEJ dil riDVcItY 0.1 tfie ittty* 
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POPULAR MECHANICS ADVERTISING SECTION 


59 A 


LET THESE GREAT BOOKS 

~ HELPYOUTO 




aartj ur 



who KNOWS 


is the Man who WINS' 

Easy to train yourself! These 
books have hel|jed tlKiusand.^ 


AIR CONDITIONING 

Live Field ; Great 
nature. $ J.S* 

AUTO encyclopedia 

TtwFiiflmiB Dffctffl In* 

Edition — UJl 

iifl-v, GENERATORS 

FfHhBn Old; Auto 
Unite. . . ,, rr „-5l.ffl 
filRP HOUSES 

.estji iri t □ gdJ; E&uf De- 

hU: i Jr3 . , ji.nn 

BOAT BOOK 

Power, Ball. Bbwlbg, 

Puldle iHuifi. lMfl 

BOV m££ MaNIC 

Uundr^MiB TU]ngi 

Can M akc . ........ -fca.fli 

BUILT-IN FURNITURE 
Taka Orders, Mat# 

M4HJI 

CARPENTRY HANDBOOK 
32A Practical Short- 

OUtA. r ■ . ,,. r r ,->-•- I- - JUO 

CHEMISTRY. PRACTICAL 

Make Hu i ilrrfrf Thine- 

I^Aiiy l. up. . . . . . 

concrete won 

1 JZ T/hph Dene 

Pictured. , ,fUlB 

DIESEL HANDBOOK 

New I I .ntrwt 1 aftmn** 

Lib'll ■ . . ■ ■ ■ $5.09 

DUO TRAINING 
Huiae, Stage, Mortal, 

tllC ■ . r.« r.r.Ti---+ + J J 3 UB 

electroplating 

Mndarn Practice Includ- 
ing Nfckit, SUnc, pad- 
mluiu end Chro- 
mium S2 J 5 

FARMERS' HOOK 
£4J Klnke fbr field, 

II-MI2LL. ............. $]JD 

V-( FORDS 

Alea "A" and "B" 
Mnckb. All New L, U-Sfl 
FORMULAS 

lu.OiKi Money MaX- 

|[JK - "S B m m m m m ■ J J ■ i i I Jfll ■ fl 

FROG INDUSTRY 

pjul ftalL 

PrrhdLel ............. 12. DP 

FURNITURE MAKING 
TnnfcA, Material, 

HfcpnR. .............. S2.5D 

LATHE WORK (rA*l*lh 

I JFIJLItu:, ThmiEllJiff. , , „ 7 Sc 

LOCOMOTIVE 

l-okSLii^ CbiiE. Shotra all 

Fartn . ... ......... , 7.J-DD 

log cabins 

tttflSr Pl*iw;: llulM for 

Prunt. vaJufl] sz.Sb 

MATHEMATICS 
Eafiy Guide for (tie Prnc- 
LIcilI kl Liu ...... ...... SI. 59 




MECHANICAL DRAWING 

Learn Drafting;, Ubod 

BAMrtBI 5I.no 

MONEY MAKING IDEAS 

HXhJ Spare TlIM . il.lU 

OCEAN LINE ft l- EUHOpA’ f 

Alld-ntlC fitfHd Clueen; 

Charted ...Tl.tH 

PLUMBING 

HKj l-'acie Ever/ llone- 
qiviKl Sin mid K1 m>W.S1.SQ 

POULTRY 

i+rc-cding.. Matiaficement. 

Pm Lett Ynux PmjltMl.52.9Q 1 

PRECIOUS METALS 

Identity— Buy— fctalL 
1 inly book i>ci. . . . 51. PD 

PROSPECTORS’ HAND- 
BOOK 

H dw to Mine, Appraise, 
l&iulp.. ,. r ..iJ.*9 

RADIO 

AmaDonra' Hai*dbnnk“ 
Circuits,, Hep airs. 

3;w ii-oo 

RADIO SERVICING 

ProMl by K ii i:- w I ti v 
OMFt*. KlhkH. F(el. . . $4.09 
REFRIGERATION 
KIp-piNc. Ga«. Eie a 

terrlfi b EStWft |4,09 

RFWINDlNl; electric 

MOTORS 

>‘rp.i:E l-.i JLii I Sizes. Vuliie I. S* t 5D 

SHIP MODEL 

Entire Test. Fam^vn 

Huvenul^L” ftt U37.il.IH 

SHOP NOTES LIBRARY 

□ Vol- 3HH1 WaaderfU] 

Nhu p IN I'M . . . r , . ;■. . it. S D 

STAMP ALBUM 

F-.L i:-ll (TD. 400 Pa^CH.. , jSIrO'D 

steel square 

U tiVf tb Figure Angles 
u -I naders. Jt«Cif:i. Kte. 51.00 

STORAGE batteries 

New I Yin* tP Build. 
Repair, Cbutt* - - ■ ■ 52,59 
TOYS 

Fur Amusement m rmt- 

Lt_ Sfll»ble Dfldimi -il -EB 

UPHOLSTERY 

Always a BlOJ Market,. 

ElliH Own 

WELDER'S HANDBOOK 

Osy-AnrctyUine. Covers 

fiLi WeLiiilUcS'. ..,.,, -1.2-9 3 

WIRING 

Approved Eeonocny 
Methods for Jlisniw, 

: , , , , - r p- . -Iil-Sfl 

WOOD TURNING 

WnftdH, Trnnta. MetJldd*; 

PtiirTMfaJ Teacher ... 5 1 - SB 

WRIGHT ENGtNC. 

E';hirt nf ■' Whirlwind ^ 

All Farta. SI.IB 


Books sent C.O.D. anywhere in U.S. 

Just ebeett tHe liw^a you want, write your nante and addres? be- 
U*w, a^d mall tins advKrtlHMbebi. It Is you i order blank. When 
imRLtUAb tiauda you IxkTKa i^ay him (be pDm md E™ reuia postage, 

IT yfl-y Bend reinlltamC^ hLiiici i?Cdrf1rig. pLl'uAu lr>clurl>r lb CEnti per 

bv-o-h ejitre far postage. Write Eor InEntLujiEluzL about boots ■pu 

giber eubJttrLM y4U bit; I UluJc^Ltd JlL 
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Mull (a Popular NVecHanlei Prm, 

Kooin Aft -*204 Epul Outarlu Si., Chicago,. IIL 






Carpenters 

Builders Guides 

4vols.$6 



Inside Trad* infornsation On: 


Tndh# hnrprFFBliOn 

for CSBr|i*x.1crt..ll-liIhhlM. JU'lb* 
erf. Ll i i i 1 i J l ri | 7iL r-- hii liir ■ bdeL 
r. l : 'Wood Bi*Dr k pe i . J Si p ic 
UuldFB f i'.T juu I I.r ihvr! -c-b4 
Lv "■ LhmL ria win^ 

31. '|in|>hM TrfW Z l-r I, I ■ I Kj ■ . L-!- 
puluck-li*. pla-ni, iiFlpnj null 
IllL.tl'T ‘iTinp iiiictiI p. =»■ Ac. 
r ui? pr^-fT+iiiTr -r'.iir-. 1 I ■ ■ r Llip 
^ I . I ■ rr- r. i i.'i hnd A 

I . . Llihl dnU^ K'-Ic«: »■■■! 

U-ju-L 'Kjrareiir’- ft f Hi * 1 DiM»kT 
S., Tfer-. Cinrpr rJH-S 
nhrH in Thu Rzi-h CJ'ihic* 
B>p h i !. .|iiiic Jinnd ■ 

b«LLcr ¥tih -nd I I - 
C^y ]'a,T. Tu nL O l* aiPMt- 

ftdL(« fnr jriMis -IT. . ' 

5n ufi.i ”jul Lh± 1 Rl! !■ I 1 1 
I LlM brlu". 


Hinr tu ubh (Im9 ai^^I HriLurc — Huir l.b Ejle *ri d act 

Mn IIq« to build, fumitilrr — IJo* 1 to 1IH ft 

mitre IbM— How to ‘■Iftn lLi: ctuilk ' i rw H-"w Mj 
rul™ ftud j^lrfi — Ilow to iiui-g jiNbiJi — C* rptn tc-rn 

ATuhllKliD — -Stll^iuH icimcihUTATWCi problcinff -Mi- 

UimtinK pLr^ue-l) uf (liabcm — li-nw to h»h Hirdr:rn 
m. i v> t ■■Lift — IlflBT m fransD Isoiun »nil n^Ei — How 4o 
efitimnLu DiwtH - — H pitt |es huLld bociMa, l.wa- n* . P\ r 
j-il^-i - , I • i l 1 1 Pi t > i m. 1 -, tin. — ITii'W !<■ h*J *nn iLmw 

plnli-1 — I irn-W LTl E TEP mlH^r itiTBI HI DP — ITiifr W 

«av*eje — IL r»w <a ucc m'inifH 12, 115 And 1? oa lb* 
c»1 i‘i , l feujijiirn — Hl*w to Luild h/'ifl* *nd uriill nSiLi' — 
Dkjlifktji — llow la build nM-i ™ — to pur nn 
sarcrior trim — H-"w 14 huu d«wi — How lo Ulh. — 

I n-y bixicH — - I SOw tO Tfl-int. 



THCO. AUDEL l,CO. r ts W, 2 hd 5I-. N mmt Y«rk CHy 

MzU jtiKVIl QtrpCiLT^-rt ii|"l H--BEia«n Cukkp, 1 V-J*,, <1? 4*?’ Lr r>.K. 

] uM| ip.mlL ft £tb.»=pJ*I! rawUilj blIJ ji ■ jribRE. t>thPB»* 1 ttiij jtlUPU th^m, 
i( ■ I iJ I j^ta C LU 1 1 UPJCH J illi |il*H J » 
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rurjiT.ing 1 V\eW 

neaa in a 


te m 

ry. a NEW imsd- 
NEW era oners NEW error- 


LEARN TELEVI5I0I with nlQIO-MOW! 

t r tne oppwl unity ^ es 

iridtigt 

nirr^NEWaivi 

(unities for bijj falnriesf wrLrn 

ftsuliii Te lev Leon fnsun Itginnipff 

(-T i rl i\\ onir marvel on fly equipped 
labs sad sfudroa You nrtmlly opiate 
tfibUNiTHla af dollare worth s)f fe^pen- 
wvo «i|uipment Yea pvt l ■ :-l tr t in- 
Silruciir'in and. Iful pruidsn** by 
radiD-ltlovi-sion spwialisfjs. 
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FREE FOLDER 



Dfimand for Television Eipfri'ts 

TeLeviskm iwny WrlVvb:^ and ready 
for the market ON" THE NEXT B30 
BUYING WAVE Busing leaders prertill 

pew pjij'?LtcTri l(lc^-i!:ion will r«|1>iTV> Hwvu- 

1 'ibdH of roliL^- and brandCJsLing stalions 

Ult ra.tJiOrt wiLvea will permit eighty (bon- 
ganr] In? te vision bitatinn^ in- ,Amc«ca alone. 

CETl.'C NOW ird -IhjiI.1 
*UTi — with Ibe nn rid 1 1*: swat 
billum-JuUiM ind^Mry- 

E MDNllii THOROUGH, 

PRACTICAL fft41MING 

_ i^A'I ?y T'Vrt'Trf- IkftftW 

rin Clwi Cfmnfe? up 

minuUMrr-nim: Rftc j icm " w u r k* 
abi # ,a Leifriikin wuifim^nt Lt^IuiJ- 
in|Tli»Ti™ciLl^il¥r*Jf- OWflKil 
i-L j h- rKnotiu iCudi fr. tatoiidL s oa m 
Trtiijmtebrr upfrrfpin c-J Ttk^r.^- 

k.h Statical WkCA L Ppphynt 
Hid While- InininFr SltJ ItfifiR fT^3h 
1 1 : i i i i ■ ri . Wifbe fnr iw*r hwfc ! ' I --c- 
turvf On Air" NOW! 


5. Q. NOtUP™ 5 - National Tvlcvlttor^ Inc, 

D*pt A-4 Power A UfM IUh K*fiHi CHt, M*. 

WiElmd tlfirfllhUin, wnd in? prLi **1 FMI r l!ln«rstrd TMn "FicliirCf On Am 
Air’, (rilmir t-Icue iww opi»rt unhurt! trievimnny 1 1 ' nr ad^r 
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Show lYlort Now Wiy To Smalts 

( "Inline £,rfe? tG_lTJM\e kn'ii y fid ytt Ur 

o Bmuke. Then 
xttiuJful dadliei- 
' t I l h h •: 1 1 1 „ Prwlot 

€' ]■ 1 1 1 n j - v itf '"Ire 

¥to&\m | iLIl" -jJj 

,»■>» IS D»r Trial Offer 

' % Ce-t n^la^:- C«5ehir iS-Bwyfl' TpIkiI nt 

ri«t -Mid iiioalIhk niEinn.y-rn 5 ,kinff 
I.li ■ . Yriic- today. XE114 fi^variLc Itrtiiid. n( 

MAC. I C CASE MFJt5 n 4SJ4 GiEcm Arai, U-rpt. ft-37 


IVe [ furnish yo4 Free ■ „„ , 

[oral tty, As.y. iLdy ieijiti tm bav* a Fn? 

BiJPkdnlm a MOHTETl Clulirritc fmm 1 

ai» “UAOrc case." Ju^c toTicb i 

Out-cfimni I.KrltTE l> « In Hi I* * u lama trail t K 
ceraLr- ■TrT+ryts'hJy w-aaiij oms. Onku -curm fifcji, 


j* h'iJ i F« 4 l 

ctd uctHmr 

e M pfi 2 10 ™ 


BIRDS 


Tan SKINS* Make Up FURS 

■Cf,!L^ii? H| ‘ miat - Wnt*Mh J-iJU -Bt 

ial* t P*t*, 

E<i f hut h^nE- 
f'lEr ■.ml den . 

. J: ATH C-R-l i n 


it.it st-l-: i, <; il 

rettUrmn I . 

nn.l TiAfc.- 4 J|:- - r '-im fur ppMVtlllir fJ-i'lit- 

FABKBpOKlK^ 

■ ■unufi, uni Ehll WOndrfftal l?oc*. I |_i 

1 T *J L-nr-. TodJjy - 

™* H|nui<-£ Q tmU Ti HT AGE. 

i0| pf TBxidBrm^ ffiajit. J374 


i-| I ipi I iid r k-yi fat wit h. every eeioi e -3 Giviyj 
C-fECt, flthlcrtc L'li TIT I i I Lj -L* = J . i LEpi^u rt J il [>- 
dcrnlnal walls + * - kccne tSIiieati vl l rtmss 
1 |n jilace . . . fLfHrtily Idithici your on- 
durunn. 1 . ErpurlcnceD of fhn-uiandLp r>f 
pitR juvtlly US jn making you fid* u n . 
LiunBJfieJ Hfir-uern em ; 

r SHIM fcaiir WUST 3 IHCHE 5 n Iff PATS , T r * « pulf 

Handy write Tijiine- utid iiutiJriatM oa pemc*rd 
rind we wfifcl hi-iiiJ you Ll luxated Jutdrr and (id ] 

detalla q! our Iff DAY FREE TRIAL OFFER. 


hinl. I n y.im-Hr mill • 71" > 

JnaM iliCvE, WUlSk«|y aiu-lr rt Erd mill (t,t fck 

THI THAlLtlf ffcuwi flHbP. 


HCT-flG Ncrt* 


MISSING LAST LINE 


I I IKinrY Keep year drills la a 
I.L-IPIIILA PRILL^INDEI, 

liVciTt* [Lko a -card Ebde.it* A flip of tbd 

y? wtIaLo[I4eih Ihc CUM,. FotlTaLzeu. Ari uuirf 

' il€Qlt? untirfse 10 

Hurt Mlg, C B ., Fnt Sehylrc Hldg_, Si. Piulj Mien, 


STUDY 


nHM-E^vfy rininup,. hftdinf 1 > O’FT’rtP In. Arti nnH Ildi^itlrmE TTftlta 

P’VcVc 4 atjS Ch rniliLrj . b'umu lad <>=jnsrc*; !««; T*id(..(FZ UpktHWN Eli- 
flllHfiAB! hlK> rifin'i in I:->:<i:iih Tnniinc^ AcrinmLma; AdvrrlJilui Sttas l[UM <I > 

writ; r-.tlk: SipC^Lsaj; Gadiv. Mhuy uC^-cn. Lmv ClrI : Hv* ■f-rili* 

l^rKdtlay.noDiavtlt Uninnlty, 424-7 CFarcndan Avt., C hlcji^ci 


Ma^hpkC 

and 


POPULAR MECHANICS 

BOOK CATALOG 


’ TIRE 
MAKES 


1PG0 i'f[£tEon “A UkELEon " ju.^t irpiacd. Thoueanda cF 
useful boofca cn practi-ca] sulij^li describrcl nnd iil use rated. 
Wm be sent upon receipt tlirco cents in stuiipa ta cover 
P«t ace. 

Addftita 

Popular Mrehselp Pwwit StK 3 E. OnEarlo SL 


Chleige 


YOU CAN Jurt. thn IjfriL ►JwFy* VHikd Bwftd r»r y.-ir "WT. pi r ■’■ f 1 1 rn 

' Of. bn.M&i PVhiJmt Jlpdifintn E-o-l- New Edilkm, wllb. A 

U PLANS and COMPLETE 
Bill L Dl N Q INSTRUCTIONS 


liVe li di-Dil ilMnflEitum, of* aamrl^ miwhiDD dint isuirilr «licTS old. 

felhto A I r i£H ; HhniL you liriw cimi*nt*d mtEbtKl Tiirrr^ nl n W IU1C. it 

*r*rUucj , 1 runir-wraTiirvg FABKiX rv.-f tfili wotiIi at .1 

Tim rnnk'-rM a EJ.CH^ bfiv y^tu V5.fi si ore at cl fttM^u-iblG icvcBtc 

auiI UuiUI » Lapinrhi no Eh*, my rnut. lliai Le will into yniir iMv^ik . L . 

Doel t 4d*y b. i - 1 - 1 l i l I ■’ Writii at WiVV twLiy. All i*r# T i 3 istLCD it J 


■ AUi .... ^ lvr " wmpiirH 
LOW COST ffhowj. i„n.| rrtkLy .ml 

nuH r-,5 [hi-K 1 UrtC 

IflrtriKaJ! k^nk Dll IllbtaC. OtdLnr duv 
IHjTHvrsLAn un 4'Uwtty* 

F.:.|..ji.r HtfeDhinfM Prau B fWm 430 -C 
®IW !■■■ OMirb StrM-t. Chicac* 


WAIST 




NO CRLTOS, 
BOTE OR 
I^rOSes 


SEND FOR 10 DAY FREE TRIAL OFFER 
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ART LESSONS 


BtrOdie Taleniled Artist 

TIUi * i.ipfiiij:Ai Cwpw hr 
An htad Iuceuh«< 

■run 1 Li "hi. T 

l-nal'JEn|r. 

M rtl>rliM 


wit Jt Big Im*m4 

\ I ■_r r;xr , i 4 ■ th u Ll* 
W Onm *11, La. 
I< ! !»nnr. 
□'ll L"l. r r 
Lrpaunp dE 


0*1 


T- l-S^' Er !■■!..* II 

! T S' r j -jut. Si art 

NATIONAL ^Uri-LV 


Pfflr 

Pa I D 


COuStT 

lOmrlete! 


AAL'INE, Vi l£. 


if 


— 





25 Piece ELECTRICAL 
EXPERIMENTAL KIT 


C. L l-J-Veu! ■Jtnrrnfc 

blur — t 

|'ppip.Jrnii L»vrr yuur u 
lir.hR 40>34 fL. n 


jrn 


|i 


in 


I»nv5 1 


Orlfiinsil Cunt nf t'art a, ||H-,S9 

SPECIAL, only 


L |i>vil rlarlricLRTr*— fcb i? i : -§#i:r-.--fci 


nmiCn 

unaln hr.'ikb rx 


ci'r -EDiPC wtr-i-EiiT — ififimip iir.’iien riVF 
esLt. F lL K l r 5 xi: h «; ilj S.. f i IJnnr* 1 in KtwfcrkkjF— 111 
tkili r diimsc fPOM wL « ifftl Jj*HH fSC J'MfS .Ltl^rlhirbLiJ 


Irvlrn-plnen, 

h |LM lr h 3HAH Fnd E.Wnll 

Mil XlIYII 


ELECTRICAL SALVAGE C0. r Bar «4*F t LINCOLN, NEB Ft. 



Dui rlnvi tjf ppwiriiiri^ anrl f rirLiim ihnfc kw ps* 
ymi fpnm P*£e*PI« ih« k?P" a nul#M|.uJ 

miriL |irii cfc-3 B n’ i v-! ..I il-unx Lhaxkfn, (Jhj | ninja 

«?rn 8THEA»[r[KM3 id-M, Osh la 


3G0 Mpnef-liafcin!l ani 
Tim«-Sivirg Articles 


IdAtrCho^r- 

■Linn 

T«1 Kiuii 

^Vrirhbffp 

Jlrfp" J 


Air Cun idi i-:nL=j; 
A u L ii D w n-B r 
I Irdpi 

Ek-LrkJ Jiinia 


FOR lSi£ 

J^TOiJi-f M^rhfelilr* fehup N«>ki fur 

JT*M -H4 1 1 r- 1 L> ll ■ 1 1 . liniuLVi i>m||Hpaii|h 


World 1 ! 

Big 

Ms 

Worth 


3 . hi a-sj iiriptui. iistnu;-. ii*uii^yBiiip-i.iiiE i: 
dh-*M cuLi mnl ptridkkl K* urni 

il^iIiIf Jiifiijitx li -as 7H riLii-iMlinn-. 

( ■■II V (MMcr^d TuP lirfrIiMik-p, Imii'lj 
lOITW iiilirlLih^fi fid*. iiFFii^Fi — fc* cvrr, 
whi-i. I ■ 1 ■ *■=■ rr-«kd thJLu* ■Sn'l dr- L 

f.»ri|i®p i >h1xv! Or I M w k I98B BTiiji* N«rfn 
ton dliTf rtni untrk'. **nd W !■* 4l 
MORi IM h buulLi Wilt IVMHJUfal for I I .. 


Pvpulir IH^hartici Prcii, Hoo rn 42G-B, Sflfl E. OnlMie St^CflPClifl 


Profit from Books 


PEHylnar boots 1? 1 1 Any 

kh i n 


Papular Meehan be? Prw sper|Ali*e?i In nui 
RLjlil’i^s’t . Lrixik Eli I h |ht. Chrek £lie IttinfcH you wunt. find mall 
Mil-. ;u] i, H'rri inr inM'i! m your fmler black. Writ* I or Imfiinimtkini ab-'nit- 
IkkiI?? on uny s[k; , I- | I .^latijcut itj 41>' lie In tcre- EftL Jel 


A1P q^NDpTioNiiN C 
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CITY 
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start 

$1260 to $2100 a Year 

Men, Women 

GET READY IMMEDIATELY 

Common education usually sulILclent 

Influence not needed 


40 Hour Postal Week. 

Tlitf clppnrt mrnt menlly WC344 on a 40 benpr wtat 

Tliis iH expattud to maan inany P«»ml 
4ip[MH[itrm , ]HH during 10;iri. 


faJia 44 bonrM.) 







City Mall Carriers, 

Post Of lice Clerks 

PiuaL Ofllac Clerks rind Currima fu?t 
S I .7 iXi the firMi ytar mi n’KijLLn.r, ntsc! 

fiiLioitiAli^lly rntFrans? SltKJ ji yea* tis 
S^,]£.KI with pperial incireaue In 
Far t.’lnkn. 40-huir iurfl-ni 1 ! 
many Fn*t Office Carrier and Clark 
ApEoiiitinaBttf, Mflii— nvnien.Ifi tu 45, 


Railway Postal Clerks 

rt*i]wDy PtMit.nl OkrL* $1,000 th.v yr^r reKtitar, 

bHng lutiH on ilia Flirt unJ fijtcenth of _eaeb innnth . (170.17 

Hich pay day.} T.hdir piLy aubuni^nD^ iiinrea&Gd yearly 
La Advuiee may 1^ hivl tn Chief Clerk at t2,70l'] a 

year, (II 12.50 each pay day.} Men IS ta 135. 

Customs Inspector 

fsiJjsry S'J.lOfl tn M!;srl. ^leu ta 45. Work ■CthfiJisirtarl with 
nuLiciiuBL^ biiRpM^i- null mertliAiLdi&e eaterEng the euiihtry froni 

I ■■ i r ■ i ir ; i purtM, ^hvariLK I.'IliL^, IfiiinB. l^Juil*, jiiLtaninhlreB-, eld. 


File Clerk 



KENT 



Open tu Meti — W^ttLCII IB to uO. 

EnLranao salary $I2G0— $1440 Year. 

Appointcnenta as File Clerks and 
Clerk* in the Departmuuts at W;isli- 
ineton, J\ C„ sire made from this 
enmmatluQ. 

Get Ready Immediately 

Those wiehing tiL^ pasltlflii* ^bujulfl f]iuillfy iit an 9 e. 

Get Free List oE Positions 

Till put the f[>llfrwill£ toup>:7ti. Tear It iifT a Mil latikiE ll ti>ilny — 
iitiw, at uace. 

TIUm ifivi'Mihierit tnay re™dt in yuur getting a bi^-p^kl 
g^YcrniiLeiPl jub. 


FRANKLIN INSTITUTE, Di-pt. H-174, Rncbcaftr. N% Y. 

ttii-sb tome, nrOnfly free ofcharffr £IJ *fall deicfiptlor of t!. H, 

finwmmriLl .lals^; i2] J-rrc rapy pi lllu^Eratr^l bunk, 41 1 r_ ?\. 

Gtsvemmeat Fo^ll lorn anij How to Gr.i Them," wUa nampte casahlniT 
|H-l LIhI: □! I", fl. GpYfTUDkLULE- JhhSki; (d,? Ti:IL UlC WnBL to Uu to 
pet A U, fcS. ^;ointrninient ^oh, 
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Ldc This Cuuimji BdIoic You Mil, Lay It. Write vr Print FluInJy 

Wften wrkiii^ p/isoaa Fopuinr 3fecknfcfl 























POPULAR MECHANICS ADVERTISING SECTION 


mA 



{Cnn|iiiLH-d |ri>m pngc 34 A I 

formation on the grainlcss process, which 
permits enlargement to amazing, almost 

unlimited atae,” — G eorge A. Wilson, Cres- 

ton, Nebr. 


Skilled Boat Carver 

"I have been visiting Cape Cod for years 
and have a fairly good idea of what a good 

fishing boat looks like. Manuel Souza, a 
Portugese fisherman, carves the best mod- 
els of fishing boats that I have ever seen. 
They are carved from solid wood with a 



pocketknife and range from one to five or 
six feet from stem to stem* A photo of one 
of his models accompanies this letter*”— 
H . F. Canningham, Fro vine clown. Mass- 

Tiro Real "Okf Timers” 

“I road with interest the record of Carl 
Schlaefke as a subscriber to your maga- 
zine, I can go him one better. My Popular 
Mechanics library dates from March, 190(5." 

—Lowry Sextott, The Dalles. Ore, 

u l have taken your magazine since 1903 

and must say it is the mo&t interesting 
and useful one we ever have had in our 
home. We used to save them, but they be- 
came so many that now we cut out the 
pages of items we wish to keep and put 
them in loose) eaf covers. 1 —George G. Ba - 
rons, Vancouver, B. C* 


There's a Trick in It 



"Enclosed is a trick photo of a dirt track 
car model which. I built in spare time. The 
double picture is the result of an article on 
'Split Pictures 11 which ran in Popular Me- 
chanics a year or so ago. The background 
is "very much painted '." — Edward Welch* 
Chicago, 111. 

Inventions Fan 

"I have been taking Popular Mechanics 
for seven years and each month I look for- 
ward to its coming. I particularly like the 

way you treat i nvqtitions/'“.R a j& art J3eJskyj 

Dubuque, Iowa. 

Teaches Wood Carving 

^Enclosed find a picture of myself work- 
ing in Itty studio and also a copy of my 

book, 'Modern Wood Sculpture/ which I 

use in teaching wood carving/' — Jfaymorrd 

C. Lee, Centerville* Iowa* 
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T AKE your pick of the books listed on thin 
pagi? at the rate of 20 books for $1- Every 

one guaranteed a popular copyright un obtain- 

able el&ewhere. Exorbitant royalties and fees 
forced UH to stop printing these. 2,900,0 00 
books left must be 

Add lc per book for 


soldi Choose yours 
aow! Last elm nee l 
Order today! Same- 
day service! 
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Use This Simple Order Form 
for Popular Copyrights 
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POPULAR MECHANICS ADVERTISING SECTION 



HOW THE JUDGE 
LOST HIS FIRST 
pl PE —AND FOUND 


rr again 

— I ■ ■■ .1 




VD U KwOW, Si-iEHi pp r 1VE &OT "THE f=i«ST PIPE T 

EVHft OwinED PlSKT MERE IN MY COLLECTION ! 

I 0OUGMT IT U& IN THE NJORThl 
LOGG^n' CAvP ArjQ PRO' 


BUY 





■GQSH IT'S 
LUCKY YOU 
HEARD 3ME 

YELL FOP 
i HELP/^J 


h Laird nothin', 
in ALT- THl£ i 
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cojhe floating dowe 

Tut Q \ YfcR 7 MAT £ 

WHEN HE FiR^T 
PU3fflE«eD £ WAS 


THAT THf- KIND 
I S^lOKE •wlyS'ELF 

LOADED WITH, 


* isaa P it. j r Hf 7 =»iiin Tnfc. Co. 


WHAT TO EXPECT WHEN YOU TRY PRINCE ALBERT 



OUR OFFER TO PIPE SMOKERS 

M r^fl pUastii** 

fi-mnkc 20 fragrant pipefuls of Prince Albert, tf you don't 
find it the mdbwcM, IRsticit pipe tobacco you ever 
Em-Liked , return the pocket tin with the rest uf the tobacco 
in it to us at any time within b month from th i r- date., and 
we will refund full purchase price,, plus peahtage. (Signed) 

R. J. Reynolds Tobucco Co., Winston-Salem, N P C + 

'HINGE ALBERT 


Ie was Prince Albert that popularized the improved cut 
— 1 'crimp cut . *' And Prince Albert that brought for- 
ward the special P, A. process that banishes ;*.J L "bite." It 
IS made from choicest tobaccos and recognized as l!r.c 
world’s leading sanO king tobacco. So- expect mildness fro I n 
P, A, and a southing mellowness Try Prince Albert in 

your pipe. It T s great for roll- your- own dgufcttes too. 


pipefuls of f rsi- 
granc tobacco in every 
2 -uz. tin of Prince Alberts 


WAeii writ frig to adtr^rJ f- 9 £r« plCCLAe trt ettilotl Pfipilidf Mccba-nfcg 
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PATENT ^NO CANADA 


APRIL* 1936 


OUGHT ever since the 
K ~ invention of the auto- 
mobile, glareless head- 
lights have at last been 
shown in actual opera- 

lion in a demonstration - iM||WHg 
ei unique glass which 
polarizes light and is 1 

known as Polaroid, 

A pair it 

headlights was set up at 

end ul the demon- 
room. When 

e e d 

through a Polaroid wind- HHHl 

shield^ these brilliant 
lights seemed almost out, although objects 
between the two sets of lights were bril- 
liantly illuminated . 

Polaroid looks like clear, colorless glass 


Hclaur, PpfoniV r^lfr top picture, "tomfij mil* tan* 
glvd lifftf u?d^£ji sd they accur in isn't ptanti of 1 par - 
trlltl planes h but ordinary glase, at dtie* not 

ftaxH t this affect 


~f~Qp* how Polaroid windshield tuts j I'JuJ'if of 
Polaroid headlight, Fetow, haw ^mo pieces of 
glp$x f ui/i am polarizing planes are at right ivn- 
glts to- etifi other an ho made opaqmt 


LIGHT 0CAM 


UGHT m itktA 
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Besides removing the 

glare from automobile 


maKes lire nice tnree 
dimensional movies avail 
able for 


commercial pro- 

I jection, gives beauty 
I ■ specialists and photogra- 
I pheij; a new penetrating 
h i light f4r viewing the skin, 
I provides engineers with a 
191 powerful means of spot- 
HI I ling defects In the design 

of new bridges r aircraft, 
1 and other structures long 
I before they are built, and 
HM gives science a new tool 
I for prying out secrets in 
many branches of knowl- 
edge. 

About ten years ago a boy in 

his teens, Edwin H. Land, was 
attracted to the astonishing prop- 
erties of polarized light. It gave 


had been observed for many years 
before his time. But industry and 
the public could not use polarized 
light until some practical, cheap, 
and simple method for producing 

it could be found. 

Land went to Harvard, but his ^ 
pet idea bothered him so much 
that ho finally took a leave of ab^ i- 
sence and induced one of his.* ( 
teachers, George W, Wheelwright, 
to join him, After years of secret 

work, he developed “'Polaroid*^" 
glass."' which is really not a glass W 
but Innumerable artificial crys- i 

cellulose ma- ^ 


tals suspended in 
trix a few thousandths of an inch 

in thickness, These ultra -micro- 
SC opie crystals really make a sheet 

of glass act like a single large 
mineral crystal. 

Now to explain the theory of 
polarization, Land was forced to 
abandon the old theory that light 
waves travel in longitudinal lines, like 
sound waves. According to Land, light 
Waves move longitudinally in the direction 
of the beam, but the “elements of the 
wave” move at right angles. Light, there- 
fore, may be said to consist of transverse 

waves. For instance, light'- from the sun 


Tap r iLLiiVif 1 Unfit £□ -brlgui itfte □ trier fffein . Center, 

using palarizcJ tight tty rtt-'fid irtl rrnaJ .sfrrerj an if strain, in 
iwi£icliJFf£ parts, Bottom* Polaroid analysis fit ftra jejs and strain 

in spread foaling used in biiiiding eunblTiEcIrun 


and light that has passed through Polaroid 
looks like ordinary light. The light rays, 
however, are actually combed out or po- 
larized so that all the vibrations of the 
rays occur in one plane. Thus light can 
now be controlled on a scale which has 
never been known .before. 
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Trip, H-jnc - li'tiy jiau permifx you Id icr out Vu lit OHndtiUJ r hut 
nd-f through one across the £FWoHr' P picture in center wax 

taken eh nafurol Ji'g'Jif rn§; F an J one at SdI torn hy PdfdJ'GI d tight* 

ins. Note the abssnve of gi&r* in lower an c 


Polaroid lighting makes a canvas glareless 
from all angles* and it affords great as- 
sistance to photographer^ as well as to 
lovers of fine art. 

A Polaroid screen erected between two 
people enables one to see beneath the 

iCo-ntmUed tS 1S4A^ 
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airdrome tubrieant WGS found 
highly vffrcitnti. Belout, graph 
sliou-s result of the texts, with 
the prOce&nfad uj? ujff hslandirzg 

several times the load limit of 

untreated Juhricantx 
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K^tWV'N OIL 
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Development of a process which causes 
lubricants to adhere to meial surfaces 
when they are warm f when a scraping* 
piping or washing action is present or 
when heavy pressure is applied has been 
announced. This adherence is directly 
contrary to the action of untreated lubri- 
cants* The process is said to introduce an 
electronic action,, meaning that a lubri- 
cant so treated contains a number of in- 
finitely small electronic particles* each 
carrying an electrical charge having an 
Sflmity for metallic surfaces and therefore 
is attracted and firmly bound to the sur- 
face to which the lubricant is applied. Use 
of processed lubricants, the developers 
claim, will result in greatly increased life 
and efficiency in the machine and a cor- 
responding reduction in cost of operation 

and maintenance. It is considered prob- 
able that the new lubricants will make 
possible more economic design of all forms 
of machinery requiring lubrication be- 
cause the size of bearings and journals in 
many instances may be reduced appre- 
ciably. The process does not change con- 
ventional properties of the lubricants* 
save to improve high and low temperature 
characteristics. One instance where treat- 
ed oil would prove invaluable is in the au- 
tomobile engine. Started in winter, the 
engine receives little, if any t lubrication 
until the oil warms up. The treated oil* in 
contrast, w T ould remain on the metal sur^ 
faces* even af ter standing for long periods, 
and lubrication would begin the moment 
a single part of the motor moved. 


Obtainable 


\T COMN E4E(fiL OIL 


ISA! ION ALLY 


Test Plane Noses over Safely 
JjT with Protective Cradle 

To enable test pilots at Wright Field s 
Dayton s O., to nose overman army 'planu 
deliberately in trial flights, air corps offi- 
cials use a special cradle of metal tubing 
to protect the front of the ship. When the 
tail of the plane is tilted up„ it somersaults 
smoothly on its cradle. The army flyers 
ore testing new cabin designs required by 
Increasing speed of combat planes. One 
cabin has an adjustable seat which lets 


abound nose of plane af fonts pilot I? 

\ firid in testing fit iH cab iii designs 
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pilots raise or lower themselves eight 
inches, thus allowing a lower cabin and 
cleaner streamlining, The pilot is protect- 
ed by sponge rubber padding, and a heavy 

beam overhead reinforces the cabin, $ - 


f ass-Around Electric Lighter 

Has Glowing Tip 

^ A Handy for light- 

?! p^e 

ffijm oi^.-cigar, the latest 

Z i\j2fc!L electric lighter is 

} ipT^3p-V flameless. It con- 

r ^ I sists °f two P ar ^ 

^ •} j I the base t 6 which 

JB an electric cord is 

' f * * attached fpr plug- 

^*^0“ ^lf ging int%alWT- 

jialing or dirqpt current sockets and the 
pass -a round tip which is heated bV press- 
ing it into the base. The tip hojds heat 
long enough to light several cigarettes. 


Smoke Bomb Fired aboyerog 
Shows Planes Way to Port 

4 

Fog, the dread of aviators, is gradually 
being beaten. At Croydon airdrop in 
England a signaling mortar has be?hlji- 
stalled to throw smoke projectiles up 
through the mantle of fog whenever air- 
planes approach. The bomb is fired 1,000 
feet high where it explodes and shows 
incoming pilots the location of the field. 


T !>jJ P tolling drttjjn grHJt to protect cigarstofkd, Bt>t 

l-aiH, grille in ufindo eu of fwttrt 


Protection' against trespasser, burglar 
and kidnaper, a metal grille for window* 

door or passageway is available- When 
not in use t it coils on a roller above th ' 
lintel, out of the way and unnoticed. It 
can be lowered quickly and locked. I 
operation* the grille travels in steel guides 
on either side of the opening. Manual or 
automatic operation is possible. If desired, 
the grille can be connected for use with 
an electric motor and push button or a 
photoelectric cell or a sensitive mat. It is 
made of steel., stainless steel* bronze, or 
aluminum, its round metal bars being 
joined by pressed links of octagonal shape. 
For schools, nurseries, store entrances, 
gateways, residences, elevator shafts, 
vaults, compartments and the like, the 
grille provides a safe barrier without sac- 
rifice of air, light or vision. 


b-om^ fromi itlDrf-nr at ^Croydon {kit* 
S.signql io pj'Jfrfa i‘7> , r jirj ftb&ve tog bl-anhct 











*■> ( 

\ ■ * -V v i 

■ 



I 

































I- 





% \\* . V »•»* J-iiiV 

jpe rays against a mirror. The stip- 

pled effect behind the bullet is 
Travel pj-°d uced by waves from the 

I wake, the vacuum. The other 

photograph shows sound waves 

- y L wo s pTk r jp g □ p s. 

I ■ >.■*-_■ are similar 'to those, 

l.h ■< 1 1 1 y a p e b b 1 e d ro p ped 

mh! quid v. ; i i or and can be sefcn 
h> he- spreading ewenfj and virtu- 


Certificate of Brake Test 
Made Automatically 
by Small Recorder 

Certs ficales showing the condi^ 
lion of the brakes at^ stamped by 

an automatic test dr each fufie the 
car is brought to a stop in state- 
and city tests. Weighing only 
fourteen pounds, the device makes 
two readings, one on the certifi- 
cate inserted in the machine^ and 
the other on a scale on top. The 
Test is made with the machine 
clamped on the left running 
board, While the car may be run- 
ning at any speed from five to 
thirty miles per hour when the 
brake is applied, the pointer and 
fche certificate will record the 
stopping distance exactly as if the 
car had been traveling twenty 


the certificate cannot be erased or 
gapx -'K altered. The tester may be used 
^5 inside the car Ln inclement weath- 
er, provided it is held firmly on the floor 
while the test is being made. 


u n lj 1 ito'L'TS pfo-iTiif tfrf fey IwJtf 
ica- tfiTTtfrtciOrtF fptfirfc hulte-t 


. Many of the theories concerning the ac- 
tion of sound waves have been confirmed 
J>y the eye of the camera. Photographs of 
sound waves in motion arc obtained by a 
very technical process known as streak 
photography which was discovered more 
than seventy years ago by the eminent 
physicist, Toepler. However, it has been 
in recent years only that the method has 
been applied practically in the realm of 
acoustics, ballistics* flow- physics and 
heating technique. One picture shows the 
waves produced by a bullet traveling be- 
tween two parallel plates. Parting from 

the nose of the projectile are sound waves 
and from the rear are tail waves* all re- 
flecting against the plate walls like light 


broki from machi 
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Top 3 one 0/ af pocket 

boltlcrhips/* a tiny cruiser ulifft 
(Ulifi 55Q-hvtrz epuib'tr gasolmt 

LtH, another of l^f 
“ht o 5 q u i £ d fftfr tf* secretly 

crmfrfj doing forty mile* on Irau-r / 


for the German navy in 
yards at Lemwcrder^ 
With a top speed of forty 
miles an hour* Its arma- 
ment is a navy secret. 
These tiny, amazingly 
fast war boats can be for- 
midable in attack against 
larger battleships and 

transports, and their mo- 
bility helps protect them. 


Pocket battleships'’ are taking the plage 
of the great drcadnaughts of Germany's 
wartime fleet, and a veritable “mosquito 
f!eet hJ of tiny armed ships is Understood to 
be growing in German shipyards. These 
torpedo boats, sloops, cutters and even 
midget cruisers are too small to be gov- 
erned by treaty restrictions yet are well 
protected by steel armor, powered by gas- 
oline engines and reputedly strongly 
armed, representing the best of modern 
" navy engineering in "'pocket 1 ’ size, A Ger- 
man shipbuilder produced for Finland re- 
cently a dwarf protected cruiser with two 
550-horsepower gasoline motors capable 
* of twenty-five miles an hour. One of the 
r boats illustrated is a speed cruiser built 


aucet Seat Replaced 
lit Easily Installed 

Home owners can repair worn faucet 

seats by replacing them with a new umt 
at less expense than 
cet. The unit is 

inserted in the 
throat of the old 
seat with a lead 
pencil, presenting 
a new seat to the 
valve stem wash- 
er. A lead washer 
against the worn 
seat makes the 

jomLwatetfight 
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POPULAR JtE 


Made 


gun on t|yr instrumeftf pSnel s^fias 

a stt-ream from the nozzle at the 
hasp of the windshield. This cuts 
the grime* frost, mud, and insects 
from the glass and lets the wiper 
dean it efficiently. 


Pik Driver Is Operated 

by Explosion Cylinder 

v % , . , _ 

' Instead of dropping a weight 
from a high tower ? the latest pile 
driver iriCf^rmany has an explo- 
sion evliniferThai bombards the 

h i 

pile with a heavy piston. When 
the piston rises to the top* ex- 
panding gases drive it down with 
great force. It weighs l n 10O pounds* 
find the recoil from each explo- 
sion lifts it two feet. Two men can 


Carving Swordfish Blades j 

Is Seaside Hobby 

Joseph Agna of ProvincetownfTS 
Mass,* mates a nobby ~bf irans- t? 
f ortn i h g" th e '’blades" of swordfish v 

into ornaments* He scrapes and ^ 
polishes the sw r ord i paints designs it 
on it and uses carved wooden J 
figures for handles* One of his . 
r decorated with a sketch of navy ^ 
vessels* was sent to the White House as ^ 
gift to President Roosevelt* ^ 


f ufT t cl'ejt iff the o u xi 'n e.s\s of this u,Lij>'jr«tu 

SmartftffiOFiFi Sdffihfft r^star^h labor at ory 


In the Bartold Research Laboratory at 
Sw r arthmore 1 Pa^ scientists are experi- 
menting with an electric machine which 
produces the world's lightest solids. The 
feat is achieved by a newly developed 
^detector" which separates twin atoms. 


pray Gun to Clean Windshield 
Is Operated from Dashboard 


be kept clean in 
\ any weather — 

frosty days, mud- 
L 1 dy days, dusty 

/ days — by install- 

.. / ing a spray clean- 
• . / er that is operated 

by hand from the 
dashboard* The 
d* supplied with the unit, is 
its container on the steering 
l the hood, and Hie pressure 


parFifcdp ciiFL'eif ufl d 
e a reef swardfish 


This ornamental sword 
£1^4 Ck * waiden Jmiidi 
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IOTUBE Wall 

street paved in 


K/ASa _ i Finn avenue 

■ paved in rich 

™ crimson or the 

streets of Wash- 
ith traffic lanes of red. white and 


that will rival the rainbow in a harmony 
of linos. A sample ran be seen in Phila- 
delphia where the magic stone, concrete, 
in a colorful and pleasing bine lone, 
bouses another infant prodigy — radio. 
In California is another development in 
the new building era. Here is a type of 
construction well adapted to the art of 
painting with light, so dramatically por- 
trayed at a Century of Progress. 

California architects have developed a 
new concrete architecture, putting con- 
crete to work as a »el (-sufficient struc- 
tural material needing no superficial 
decoration, and requiring no preserva- 
tive coatings, In its natural tone it is 
Eidinirahlv suited to serve as the canvas. 


These arc possibilities as a result of 
current studies and developments in con- 
crete. For colored concrete aggregates, 
in the latter stage of development, will 
produce concrete with the brilliance of 
precious stones, and in many colors. New 
Orleans suggests colored streets as a way 
to give personality to a city. The gay 
spirit of Msirdi Gras has been perma- 
nently east in old Canal street by paving 
with terrazzo* a popular and effective 
decorative treatment used primarily for 
building lobbies and corridors. 

Such streets set a new tempo for build- 
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cait concrete 

lection for a pr^f * brie a ted cgp^ 
creSe home. Left, the beauties of 
nature 4 F I enhanced b‘ji this ton- 

tf*tc setting,. 
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Entrance to the reptile 

bouts of the Washington! D t G+, 
ioo, The intricate -geoiineMc. 
patterns of the reptile's bach 
$re reproduced 
columns. Right, distinction and 
individuality een be in carp o- 
raicd in the pretest concrete 
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THIS entrance illuOratcj 4 ifigiJern inlei-pralafrEon of mosaics 

In cale^ful conerafa by J, Earl ay* 
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vrh\U the artist, with light. paints a symphony of color nn it* 

Or go to the Temple of Light, near Chicago, on the shore 
of Lake Michigan* there to see 1 he tough, rugged sinews oi 
ronrrcldp jeweled with crystal -l ike fragments of quartz, so 
delicately molded that they give the appearance of a piece 
uf fine beet Then go to Washington f where the mechanics 
of profabric-al ion have been applied to g cottage to make it 
“fit for n king,” Conservatively trimmed in colorful Bim- 
ini 
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crete mosaics, the house 
wh mil In These are among the spectacular ways in which 
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concrete may influent the daily life 

of tomorrow. ■ 

Cities today dump wastes in our 
r i to rs,. Gone is nature's automatic 
control system against flood, drought, 
erosion, and filth -bred disease. Over- 
burdened w i t h man-made waste, 
streams are no lunger refreshing or 
self-cleansing. Fish die, streams are 
condemned for water supply and for 
recreation. Slowly the water table 

has dropped. Floods and drought 
come and the soil, enriched through 
the centuries, is washed away, Sei- 
enee at last has gone to work replacing 
nature's prodigious automatic control 
system. River beds must be enlarged, 
head water areas turned into vast res- 
ervoirs hy a series of dama, immense 
treatment plants built to convert poi- 
sonous sewage into harmless effluent 

■r 

before discharge into streams, floods 
brought under control and countless 
would-be land and soil destroying riv- 
ulets blocked. Less spectacular but 
more vital, concrete has been regi- 
mented for the big job ahead: that of 
replacing nature's automatic water- 

control system. 

Picture a system of roods, singing 
with 100,000,000 spinning wheels of 


Top, outdo&r con«crata ping-pong table* in 
public parh h«v4 brought thi* popular game 
many nntfauiiaits. blov, on* *f the 

po-ints of gmatait interfrif in the horticultural 
exhibit at the Century of Progrp-tt w $.% thii 

"Old Mill Garden" with it* eeacnfi pee I 

an d fi*gfton« pfltitk 


the highway — the locale nf the world h s 
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U ta ihe charm of this 

ol andl ornamenSal gafdcm. f u r nit u re . 


i pr rvAcy , thin CDficrir 

th Itt interesting po 


greatest human daughter. Overwhelmed 
by demands for good roods for a rapidly 
multiplying multitude of cars* road 
builders fail to anticipate an accelerated 
speed of travel. Needing? roads designed 
for modern cars, a motor era cries for 
sa f ety . E ngi neor s now a re p lan n mg sa fe 
road*, re-alined to eliminate dangerous 
curves; rigid, true and even driving sur- 
faces ; wider roads, where traffic re- 


busy street intersections; non-skid pave- 
ment surfaces ; elevated highways; pedes- 
trian underpasses; highway sidewalks; 
bicycle paths ; wide culvert is and bridges, 
without dangerous columns and abut- 
ments ; express roads free of slow-moving 
traffic. Concrete again fits into the pic- 
ture. 

Today we face a new era in persona! 
comfort with air conditioning the year 


quires; separated traffic lanes to prevent around, drafts eliminated, bedrooms and 
head-on collision*; grade separations at baaementa, and rooms between, all main- 




































□ KILL. Iflfljgi nation -and a sense of I he artistic have bo*n combined: +0 pro- 
duce this beautiful and colorful cement ilayte, apothcr pf the hundred I oF 

possible new uses for moment. 


taincil at livable temperatures, and nerve-racking echoes and re-echoes 
gone. A nation to be rehoused to new standards offers anal her field 
for Hip magic stone. 

Major disasters still reap their toll,. Earthquake fire, hurricane^, 
tornadoes and disease which thrives in sliri all are to be conquered. 
Homes, apartments, schools, churches* industrial end commercial build- 
ings all can be made safe, and concrete can do part of the job. 

Industry, seeking striking dress and modem stvle with which to 



















Grow 





r ^'h-rn ol v red rcstu r p Th n * *pf fh* C/- S. count guard air station at hfis*. t Ejuarjnin.it up 

its engines on the ramp prerparutvf'y fO fl fiighi over WQters flf I A# Cuff sf 


Far out at sea a sailor is stricken with 
severe illness. A coast guard plane., j/ eye 

of the fleet/’ raaTs'dut over the ocean to 
rush him to a hospital ashore, A sudden 
squall menaces fishing smacks and small * 
boats. Again the coast guard flyers race" 
through the sky to give warning r survey ‘ 
the situation and coordinate rescue work- ' 
by land and sea. More than 5,000 lives are 
saved and $50,000,000 in floating property 



/ 


ling the ice fields and international bur- 
ders, The +i alr T> arm, youngest branch of 
the coast guard, has rapidly expanded in 
importance during the last fifteen months 

Jf/gt 

as an aid to the cutters and shore stations. 
There are about fifty planes in the service 
now — all amphibians or seaplanes except 
those on border patrol, Coast guard avia- 
tion stations and air detachment units are P 
located at Salem and Gloucester, Mass., + 

T S" - T U M. ~MT * W P F ' 

preserved every year by the coast guard. Cape May, N. J., Miami and St, Peters- / 
Founded in 1T90 1 the service has made burg, Fla., Biloxi, Miss.* San 
steady progress in lifesaving, prevention ^ Tcx r;j San Diego, Calif., Port 
of smuggling, protecting customs, patrol-* Wash., and Buffalo, N, ^ . 

Designs Are Etched on Glass by Winter’s ** 
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and-Blast” 


Etching on glass with natures own 
"sand-blast’ 1 is a favorite winter pastime 
o! Cape Cod residents and the coast 

guardsmen who patrol the windswept 

ocean beach. Stencils are cut from paper 
and pasted on window glass or bottles, 
which are then left exposed on the shore. 
The fierce winter winds whip millions of 
grains of sand against the glass*, quickly 
producing the effect of frosted glass* When 
the paper pattern is removed, the cleans 

out design stands out against the sand- 
blasted glass. Cape Cod residents thus 
etch designs of boats, anchors, lighthouses 
and bits of “local color” for their front 
door panes. / 
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Su perli ner 



Three sixteen-ton anchors 
and 150 tons of anchor chains 
have been installed on the 

superliner L Queen Mary,” 
for her miiden yoyig^from 
England to the United States. 
Two of the anchors will be 
ill regular use^ the third 
ready for an emergency. 
Kach link of the massive 
chain is two feet long and 
weighs about 225 pounds. 
The liner is being fitted out 
at Glasgow. Scotland., to en- 
ter the Ciinaid White Star 
fleet. 


£tOftt eiricftflf for xuptrrlincr. Baliort t 

nqqijtEtc cIjuejis for the authors 


Robot Pianist Upsets Theory 
^ That Touch Controls Tone 9 

Contrary to the theory of eminent mu- 
sician^ the tone produced by striking a ^ 
given key on a piano is the same no m&t-^_ 

4er in what manner the key is struck. \ 

Ignace Paderewski is the notable excep-o 

tion among pianists who cling to the idea ^ 
that the way the key is struck influences? 
tone. Proof that the old theory is false^4 
was supplied recently by P rof, Charfei^a 
W cvl of the University of Pennsyl vania in ^ 
a demonstration inTvhich he used a giant 
model of a grand piano containing one key, . 
one hammer and one string. With it. Pro- 
lessor Weyl showed that after striking the 
key the musiciaji had no more conti^ . 
over the tone thim a marksman has over 
a bullet after he has pressed the trigger--* 
of the gun. A mechanical pianist demon- 
strated gradations of tone so small that no 
■ear could detect them, yet they were visi- 
ble on an osciUojtttechfl * J I . . 


Radio Brake Stops Automobile 

[ . j (c 7 at Grade Cross ing 

Padio may some day prevent grade 
crossing accidents, A patent was issued 
recently for a ''radio brake” intended to 
stop cars automatically at grade crossings 
if a train is approaching. The crossing 
Woujd be equipped with. two radio sig- 


t When the first railroad trains sthpped at 
Chillicothe, 0. 7 conductors called out 
"Twenty minutes for quinine” and passen^ 

gers at this 1 'quinine stop" were given 
medicine to prevent spread of malaria 
prevalent in the region. 
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nailing stations emitting 
waves of a predetermined 
frequency down the road 
in each directing the 
fending range being lim- 
ited to about 500 feet. An 
approaching train throws 
a switch putting the sta- 
tions on the air. An auto 
Quipped with the radio 
£u-akc carries a receiver 
tuned to the grade cross- 
ing signals which are 
picked up and converted 
into electrical energy. 
Amplified, the energy 
operates a relay which 
flashes a warning light on 
the dash. If the driver 
does not stop, a delayed 

belay goes into action and 

shuts off the motor. At 
the same time a small 
electric motor motivates 
«n ’’artificial fool/' which 

steps on the brakes and 
brings the car to a stop. 
The brakes stay locked 
Until the driver releases 

them by stepping on the 

foot pedaL 


Detector 


CoretJniiati J t'«P 

friJJl rrlrtJjrjJS-rd-C dc 
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When installed in any closed car or 

truck cab, a continuous carbon- monoxide 
detector w p arns of the presence of this 
deadly gas. Very minute amounts of the 
gas lower physical and mental efficiency. 
The detector has a motor-driven pump 
which draws a continuous sample of air 
into the instrument. An adjustable flow 
meter maintains a constant flow of air and 
a dehydrating canister removes moisture 
from the sample, while a, coll containing a 
catalyst oxidizes to carbon dioxide any 
carbon monoxide present. Heat liberated 
by this oxidation is directly proportional 
to the amount of carbon monoxide and is 
measured by thermocouples in series with 
the indicating mater. The meter is cali- 
brated to read directly in percentage of 
carbon monoxide. The same unit can be 
used for testing the air beneath a man- 
hole cover or wherever the presence of 
this odorless, tasteless and non- irritating 
gas may be suspected. 


([Inquiries ns to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage, 
















T^IVE men and five machines remade the 

A world, Who and what are they? One 

thinks of Whitney, Edison, Ford, Bell and 
Morse, Of the cotton gin t electric light r 

automobile, telephone and telegraph. But 
these were not the men or the machines, 
with one exception. Eli Whitney* alone* of 
these men can be mentioned as one of the 
greatest in the history of invention. 

Why exclude the others? By what right 
can they be placed below four other per- 
sons? The answer makes a fascinating and 
dramatic tale* Imagine a history of chem- 
istry and medicine without mention of 
Pasteur, Yet that, in fact, is what has been 
done with the history of the mechanical 
world since the beginning of the indus- 
trial revolution. The men who shaped the 
productive destiny of civilization from the 
middle of the eighteenth century up to tile 
present j have been accorded no place in 
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which has surrounded the lives of these 
men and the machines they invented? 
Is it that their lives lacked drama and 
interest? Certainly not. Is the answer 
to he found, perhaps, in the inherent 
modesty of the men, themselves? Were 
they too busy doing great things to care 

whether or not their greatness was rec- 
ognized outside their profession? Or is 
the explanation in the fact that all five 
died in the harness and there was no 
time for them to leave much written 
matter concerning themselves and their 
work? 

Let 1 ?; turn to the men themselves. 

They were not heroes. They were 
workers. Yet, all five possessed quali- 
ties which most often make for success 
- — self-reliance, initiative and persist- 
ency. All five worked toward one com- 
mon goal — accuracy, speed, economy 
and efficiency in machine production* 
And each was endowed with that mys- 
terious, burning something which is the 
heritage of inventors, that strange com- 
pound of reasoning and intuition which 

psychologists have never understood. 

Who were these men and what was 

their work? 

Their names — -Wilkinson, Bramah, 
Maudslay, Whitney and Blanchard. 
Their profession — machine-tool inven- 
tion, The machines they built*— the 
lathe, the slide rest, the boring machine* 
the planer and the slotter. 

But, how did these machines remake 
the world? How can ihey be ranked in 
importance before the steam engine. 


common electrical appli- 
ances? The lathe, the 
slide rest, the boring ma- 
chine, the planer, the 
slot ter are basic machines 
which make possible all 
the other machines — the 
p 0 W e r-d riven primary 
tods by which alone met- 
al can be made to fashion 
other met ah In short, 
without these five tods 
we could not have had 
our cotton gin, electric 
light, automobiles, tele- 
phone and telegraph; 
without the work of these 
five men, Edison,, Ford, 
Bell, Morse and the oth- 
ers could not have built 
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telephone, telegraph, reaper, thresher, 
automobile, airplane, radio and even 


their epoch-making won- 
ders. Think what that 
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were no took to carry out the ideas. It 
was not until 1764, goaded by the urgent 
demands of Cornish m iners for a steam - 
operated pump to rid their mines of floods 
of water, that Watt once more took up the 
idea. By 1763 he built a model of his steam 
engine. But when Watt came to build a 
full-size engine, all his skill and the skill 
of the workmen around him was not suffi- 
cient to bore a cylinder six inches in di- 
ameter and two feet long. For the lack of 
a tool which could accomplish this simple 
machine operation the world was denied 
the steam engine for ten more years. 

It is ironic that history has so little to 
say of the man who finally made the steam 
engine possible, His name was John Wil- 
kinson. He was a machinist who, hearing 
of Watt's unsuccessful steam engine, start- 
ed working on an idea of his own for mak- 
_ ing heavier the hor- 

ing bar of the device 
then used for bor- 
ing wooden drums, 
\ and of running St 

MMtii pi** 4- ~ \ clear through the 

r 1 \ cylinder with a fixed 

r jt! \ support at the out- 

board end. Thus, 

HUH 1 1 J 

^|jv II ihe first principles 

1 ' " i dustria 1 -age boring 
/ machine were put 

H| $ into practice, 

M // Through that seem- 

~ ingly simple ma- 

chine operation 


means. Our whole 
civilization as we 
know it today has 
resulted from the 
quiet perseverance 
the untiring labor 
of these men who 
worked for results 
and not for glory. 
It is probably safe 
to assume there are 
not more than a few 
thousand adults in 
this country who 
could tell you any- 
thing concerning 

four of them. 

A graphic in- 
stance of the de- 
pendence of inven- 
tors upon machine 
tools lies in the 
story of Watt and 
his steam engine. 
In 1799, John Rob- 
inson, a friend of 
Watt’s, suggested a 
steam engine might 
ho applied to the 
moving of wheel 
carriages. The plans 
and theories were 
sound but there 
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T opt original Blanchard 
CVnlcrj milling machine mtenf- 

ed by Whitney. Bottom, Bra- 
mah 4 * slid* I uO T 
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"Watts fame became everywhere 
established, the Cornish mines 
were pumped fr^e of water, the 

economic history of Britain was 
changed and a whole new series 
of machine operations was started. 
In spite of these facts, one 
little material dealing with the 
life of John Wilkinson, "father of 
the iron trade. 1 ' But we know 
was a man df extraordinary char- 
acter and energy and persever- 
ance* But what exactly is a bor- 
ing machine— that device which 

made the steam engine 

and made so many other mechan- 
ical marvels feasible? In simple 
wortl^tFis a vertical or horizontal 


- -fc. 


rpJPi lathe uiith slide rest and fuft tlett Ft Mi C-Pflfrcti 

cutting lathe 


machine for boring holes in metal held 
fast by a locking device. 

As great as was Wilkinson's influence on 
machine-tool design* Joseph Bramah ex- 
erted an even greater influence. Born in 
1748 on a Yorkshire farm, he moved to 

London in early life to work as a machin- 
ist. London was besieged with petty thieves 
and Bramah turned his attention to build- 


ing a lock which could not be picked. He 
worked on the invention for years until he 
finally manufactured a Jock which for 
sixty-seven years was regarded as un- 
pickable. Later he developed a hydraulic 
press. Because of his reputation the Bank 
of England commissioned him to build a 
machine for printing the date lines on 
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MECHANICS, 


Is Played by Hand 
Pumped by Lung 


freely in eltlfer direction at the post con- 
nections and the shape of the bracket 
makes it act as a buffer when the guard is 
struck by an automobile* 


„ Diving Helmet Used by Coach 
* ~ of Swimming Team 

Underwater observation of swimmers^ 
has been adopted by Robert J. Kiphuth*'^ 
coach of the Yale teams and oiLihe Amerf 

ican QlymprFTeSm, and ho wears a diving" 
helmet On the job. Coach Kiphutb says 
that this is the best way to get a true 
image of the swimmer, since refraction, 
waves and bubbles tend to distort the im- 
age when the swimmer is viewed from 
above the surface. The diving helmet 
makes it possible to watch each swimmer. 
The diving outfit consists of weighted vest! 
helmet and ropes* the last for safety pur- 
poses because Coach Kiphuth cannot swim 
a stroke, in spite of having developed 
champion swimmers. 


liiaa - rurrrifd ffrt 

tjr.rman orchestra conductor 


This table- top in if 

by it s inventor, « 


Youngest child in the family of wind in- 
struments is the ’’solfia. 11 Something like 
a baby organ h it has a miniature piano 
keyboard a little more than an octave long, 
hut its music depends on air. The player 
can cither blow through a rubber tube 
or use a bellows. The solfia was designed 

low-priced mu- 

OPE. i r , rynMjt 


into 


si cal instrument 


Highway Guard Rail Made Safe 
„ Jrfy Resilient Cable Bracket 


Resilient brack- 
ets of strip steel 
are ihe latest type 

of shock-absorb- 
ing support for 
roadside guard 
rails. N early cir- 
cular in form* they 

have overlapping 
ends and are slot- 
ted for the cables 
of the fence* Held 

in the slots by an 
oval pin, the ca- 
bles can slide 


eji iiftiiffri founrrs df S un Fr 

the xhcletan of u zi40-id Tsi s 


Far above San Francisco bay hangs a 
540-foot center span of the great suspen- 
sion bridge that is to make Oakland and 
San Francisco closer neighbors In nine 
sections P this skeleton was lifted into place 
in the middle of the suspension cables by 
steel hoisting ropes, and now is supported 
bv the vertical cables looped over the two 
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main suspension caoies* 
The upper horizontal 
beam marks the level of 
the top deck of the four 
and one -half mile bridge, 
and the bottom deck will 
be at the level of the 
lower beam H 


Green 


Prism Glasses Help 
Bedfast Reader by 
Reflecting Book 

Recumbent spectacles 
have been designed to 
make reading in bed more 
comfortable and less tir- 
ing, Specially devised 
prisms reflect the light 
gnarly r without inversion 
or coloring of the image* 
so that tho reader may 
hold his book in a com- 
fortable position on the 
chest and direct his eyes 
straight upward in the 

normal and least fatigu- 
ing way. The spectacles 
are especially valuable to 
patients forced to lie in 
bed for some time. They 
may be worn over other 
spectacles. 


Nicotine tu mfs, foretd eut at high preestirm whwn tlw pvwdwra J tumigani 

in the can i.5 lighted r quickly spread through ihc greenhouse 


By generating pressure in a can of fumigating powder, a 
greenhouse can be quickly and thoroughly flooded with 
nicotine spray to kill insect pests. Heretofore burned in 
□pen piles* nicotine powder is now available in hermetically 
sealed cans with two "eyelets 71 on opposite sides of the top 
which are punched open when ready for use, A lighted 

__ "sparkler” is then inserted in one opening 

and the powder quickly ignites, forcing 

Mrlj. | out fumes under increasing pressure as It 

^2 burns* The speed of distribution enhances 
. k ' toxicity of the fumigant, A pound can is 

effective for 25,(500 to 30,000 cubic feet. 


Two Signals on One Frequency 

Solve Radio Problem 

Transmission of bolh voice and radio 
range signals on ihe same frequency is be- 
ing tested as the latest aid to commercial 

aviation. The two sets of signals are re- 
ceived simultaneously in an airplane, di- 
rectional signals operating a needle point- 
er on Ine instrument panel and the voice 

signals being received in headphones* The 

development solves the problem of inter- 

rupt ion of directional beacon signals and 
weather reports when both were sent on 
thsf same- frequency. [ 1 
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IMMEDIATE 
INFLATION 
OF DINGHY 


" dcagh lUit" boat nf rubberized fabric which 
dtfidFn iri support* _ tjfw p lane i 

/ywii ja/ i fvv- 

Successful tests have b 
land recently with fiolal 
planes intended to save 
his ship is forced into \h 
serve as a buoyant subp 


'aged. Various types of 
[ed s one consisting of at- 
ced within the fuselage, 

at atmospheric 

buoyant inflat- 


made 


air being stored in 

pressure. There are 
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able bags which may be filled in 
an emergency with carbon- diox- 
ide gas released from a cylinder 
by automatic or manual means. 
The third type is known as the 
Youngman dinghy and is a big 
doughnut of rubberised fabric 
with a “floor” in the center, The 
deflated lube is stored in a com- 
partment in the top of the wing 

together with a cylinder of carbon- 
dioxide gas and cables which link 
it to the plane. The dinghy may 
be inflated manually or by actu- 
ators which release the gas when 
the ship is slightly submerged, 
causing the dinghy to burst open 
the lid of its compartment and es- 
cape. The passengers enter the 
dinghy which supports their 
weight and the weight of the sub- 
merged plane. If a ship is near, 
the cable leading from the dinghy 
to the plane can be attached to 
the ship's derrick and a release 
cable can be operated to cut the 
dinghy adrift, allowing flyers and 
plane to be saved separately. 


s * Voice 


Lftatrinii through K'luborcilfr *zntan.n.i arranx-emcul fiixh abotft 
deck of battleship during 1 Fnefn(tiHw*F# of the Japan ** *3 flfet 


How a modern fighting ship can perform 
intricate battle maneuvers at night, in 
murky weather or behind a dense smoke 
screen without the use of signal lights or 
flags may be a puzzle to the landlubber* 
But the answer is simple. High above the 

glistening decks of the ship is an elaborate 
arrangement of wires, the very latest type 
of radio antenna, which is a clue to the 
pu557.lt, 1 . By means of these wires, the ship 

“speaks” or 'listens" as the radio operator 
transmits or receives orders. Navigating 
these big ships blindly is made easy by use 
of radio, and modern navigating instru- 
ments, Japa nese dreadnoughts, recently 
engaged" in maneuvers in the Pacific, are 
equipped with the newest radio apparatus. 


(f One-thousandth of an ounce of thyrox- 
in, a mysterious? chemical substance in the 
body, separates every normal human be- 
ing from imbecility or death* */ 
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sumo i wa± > just anotner poor lisn liKe 
themselves. 

Crouching in the dark comers of rocky 
ledges ugly crabs and lobsters peered out 
at me, The light was dim and oi a green- 
ish hue. A silvery cloud of minnows float- 
ed hy overhead, bending to and fro to the 
swell of the sea + A six-foot marrow, or 
aewfish* loomed out of the distance and 
cruised around me with the eflortless ease 

4 

of a floating dirigible,. He goggle-eyed mo 
and departed into the grey haze, I was 


By CapL John D* Craig 

HAT a thrill 


first dive was! I 

f T think I was most impressed hy the 
utter silence of that strange undersea 
worlds It ! s so quiet down there it almost 
hurts. All the weird and unusual under- 
sea denizens crowded around to greet me. 

They were not afraid but seemed to as- 











These 1 "farmers'' had their fields on the 

bottom of the ocean. They actually went 
down there and cultivated the sea floor. 
They worked in standard — about 1905 
model — diving gear, Their "crop" was a 
sea plant known as sargasso < used in mak- 
ing various medicines. Agar-agar is the 
best known by-product. 

It takes from four to nine years to pre- 
pare the sea bottom and clear away de- 
structive parasite plants before good sar- 
gassa crops can be harvested. The Jap- 
anese dry the sargasso bale it and shin 


fitild and uf a kiu* fm shark and, btl&W, Cspt, 

Craig and a baby seal he captured 

Somehow I managed to follow my instruc- 
tions sufficiently to survive that first dive, 
and immediately I became a devotee. 

I have dived hundreds of times since. 
Every dive brings new thrills* I can hon- 
estly say I have learned something new 

from every dip* 

My first dive was made in tropical wa- 


the lot to Japan. Once under cultivation 
the crops g^o^v constantly and a good div- 
er can gather between $80 and $350 worth 
of sargassa per day. They deserve it lor 

they take terrible chances. 

It was a tough school in which to learn 
the hazardous game of deep-sea diving, 
but the Japs were good instructors and I 
acquired many tricks of the game that 
have been lifesavers on several occasions. 
I first learned to dive because I wanted to 


tens off the lower coast of Mexico, Jap- 
anese divers were my instructors. The 
gear I used was such an out-of-date con- 
traption I still wonder there wasn’t an ac- 
cident. The Japs are ,h sargiissa farmers. 


know whether it would be practical to 
shoot undersea a certain picture we were 
preparing in Hollywood, or do it in a tank 
as the studio wished. We made it under- 
seas. 1 have shot several undersea pie- 
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lures since. Therein something about that 
weird underwater world that gets under 
one's skin. 

Four of the boys in my crew arc now 
expert deep-sea divers. We still thrill at 
the thought of our first dives with that 
antiquated gear- The last time I passed 
Cedros island I counted twenty -two graves 
in that little Japanese cemetery. There 
were only nine when we first, learned to 
dive there. They still use the same old 
gear. I have since learned they lost most 
of their casualties when the boys got 
fouled in the kelp beds and the tenders 
broke the lines trying to pull them out. 
Manta rays* those huge bat fish* also fre- 


waters and proba- 
some lines. No, diving 

game. We do it 
because the public demands an- 

thentic pictures. 

T have been asked a hundred 

What do you do when you 
meet an octopus on the bottom of 
the ocean?” I stand perfectly 

my hands under my arms, 
hold my breath and then hope for 

r ’Don L t move when an octopus 
takes hold of you,"’ they told me 
repeatedly. “It will got excited 
and attack if you struggle. But if 
you remain perfectly 
chances are It will merely touch 

you here and there with a tenta- 
cle just to satisfy its curiosity 
will then move away.” Those warnings 
saved me dozens of times from a horrible 
death in the arms of octopuses that meas- 
ured from fifteen to eighteen feet. There 
are octopuses much larger, but I hope never 
to meet them. An octopus with tentacles 
eight or nine feet long is tremendously 
powerful and a most formidable antagonist 
should it become aroused. Those big fel- 
lows can devour an average human, strip- 
ping the body of all flesh and blood in 
from fifteen to twenty- five minutes. 
Octopuses usually frequent dark and 
rocky places on the ocean bottom, and the 
larger ones are found in colder waters. 
The female lays 40,000 to 50,000 eggs near 



r 








































p 















POPULAR M 


X r C S 


M a Jeer Uses Secrets 
Three Centuries Old 


the mouth of some cave in subterranean 
reefs, where she remains during the fifty - 
day hatching period. She is very temper- 
amental and will strike out in anger at 
any intruder so the undersea denizens give 
her a wide berth. When hatched, the baby 
octopodes are about the size of a garden 
pea. They have very short kgs and can- 
put move about without swimming. Usu- 
ally they rise immediately to the warmer 
sunlit surfaces where birds and fish de- 
vour them by the thousands. If this were 
not the case the sea would be literally 
swarming with octopuses. The 
vivors seek homes in the shallows near 
rocky shores. Their first food consists of 
minute animalcules floating in the water, 

A? they grow stronger they seek deeper 
waters. Within a year they have grown 
to he four to five feet in breadth and feed 
on shell fish, perch or bass. When moving 
about they walk on their eighl arms or 
swim backward by expelling water through 
a locomotor tube just under the head. A 
large octopus can dart about in this man- 
ner with surprising speed. Each tentacle is 

armed with from 160 to 240 vacuum, cups 
which can exert a pressure of from one- 
fourth to nineteen pounds per square inch. 

When attacking their prey, they retain a When the eymba! maker, 
firm hold on the bottom with three or four j iaru m ^ es a se t of the shining metal 
tentacles and grapple their adversary with. 75Frhe mo( jem orchestra, he uses a tem- 
the others. pering process which has been a family 

The principal weapon of the octopus is^rj secret for more than throe centuries. The 

its parrot-like beak concealed in the very* cy mba!s are produced at the Zildjian 
center of that many- armed hood. With 'foundry in Massachusetts for many prom- 
that beak a large octopus could easily riptsinent orchestra and band leaders. 

□pen a deep-sea diving suit, The * , 

practical defens^ qgaln&t such,. ^ foe is 
nitric gun, a type' of plunger piistol loaded 
ilh glass -enclosed cartridges of nitric 
acid. When this is discharged in the water 
near an octopus the creature inhales it and 
is killed instantly. This gun is a recent 
development. We were not armed 
them when shooting pictures off Mexico 
The Japanese divers thcre t however > 


cymbal* 

iiunfulSy t a obfuju fane fjurrt> 


did give us a hint that worked. An octopus 
is baffled if it cannot find firm "ground” 
for its suckers. Without a solid founda- 
tion it cannot exert that vacuum pressure, 

and when it realizes this it departs. We 
found by wearing a coverall made from 
porous burlap; ove^’ our diving dress, t 
octopus could not 


High-Priced Gold Spurs Mining 
for Billion-a-Ycar Output 

Increased buying power of gold is send- 
ing the output higher and 

Knopf of Yale University predicts the 

world produerkm; will 'exceed S1,JKW t 000,- ■■ 
000 a yeap'within a short time. This out-- 

put r Dr, Knopf says, will establish an 
equilibrium between production and the 
present purchasing prwer of gold- Better 

in mining and metallurgy and 
improved transportation facilities are ex- 
pected to accelerate mine operations and 
production. Such inaccessible regions as 
the two million square miles of pre- Cam- 
brian rocks north of the Great Lakes may 
be developed by means of 


me 


(Continued to page 136A) 
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fcract Models of Royalty 

Save Trips to the 




. {t-; 1'lni‘n-t Xiwv. lit l 

fH-rfrrnj?' AafV Id I’lrcnitf 0/ morfcl n - ., .Vofr f/ie Jrftf-lrfttl apprirrancr af l/iic 

l’a i;i head tin $h* tablm 


its own indirect color- 
change lighting. A bal- 
ustrade surrounding the 
main portion of the grill 
and slightly raised above 
the dance floor level, is 
formed of silver bronze 
and glass panels which 
are sandblasted and 
etched. It is illuminated 
by the color-change lights 
th rough the bottom of the 
glass which catches all 
the relief of the etching. 
By means of reflectors, 
this light also is thrown 
horizontally across the 


dance lloor, illuminating 
the feet of the dancers. 
The : 'Queen Mar y" is 
scheduled to sail May 27 
on her maiden voyage to 
the United States. 











Kings and queens are saved the trouble 
of frequent fittings the ta iters' and 
dressmaker s' by an artist who prepares 
papier-mache models of royalty. Provi- 
sion is made for loss or gain in weight by 
layers which, can be added to, or removed 
from, the model. Each model is made from 
exact specifications of linings prepared by 
the tailor after taking measurements. 
Among those for whom the arti st, J, A . 
Gems of Kensington, England, has~made 

Tng George, 

Queen Mary and members of royal fairs- 

* ™ B ■ 

ilies of other nations. Hospitals; firo' bri- 
gades, and the police also make use of the 
models, which arc constructed of a sub- 
stance almost as soft as human flesh. 


Skis on Auto’s Front Wheels 
Aid Steering in Snow 

To make steering easier in snow, an 
English entrant in the Monte Carlo trials 
attached skisylo the front wheels of his 
automobile- m soft snow, the front wheels 
sink so deep that steering becomes diffi- 
cult and me driver tires rapidly from 
fi-erk i I n it t Me- wheel. The skis slide smooth- 

■" ■, Jp 

ly over the snow and the weight of the 
j?ar helps to prevent the front end from 


Music Changes Color Lighting 
on Liner -* 


Color tones of illumination in the main 
ballroom and veranda grill of the super- 
lincr^ 1 Q tieen Marvel' now under construc- 

are controllei 


tion. 


automatically by a 


microphone in front of the orchestra plat- 
form, The lighting is changed by the pitch 
of the notes played or sung; a high note 
producing color lighting of utmost bril- 
liancy. The ceiling of the grill will be di- 




Jfrsjnf eliAccJ of car, rc-ady Zpr 
start of Monic Carla trial x 
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There ar c. fifteen pounds of EOy 
bean “soup” in your Fordautomo- 


bde. Once merely an important 
item in the diet of the Chinese, 

the soy bean has grown into a 

major element in modem manu- 
facturings particularly of lacquers 

and molded parts for automobiles, 
The acreage devoted to raising 
soy beans in this country has ad- 
vanced rapidly to 5,000,000 in 1935. 
Bean soup consists of fibers roiled 
and crushed to a fine powder H 
which is then pressed to the ap- 


Strati tie Things About the Air 

* p ■ - , 

Revealed by Research 

P 

I Some of the strange things about the air, 
which the ancients considered an import- 
Merablc substance, have been revealed by 
(scientists after years of resea rch + Dr. L. H, 
Koller of the General Electric company 
has found tbat-tbe atrm" afrfe’flcrage room 
tvoighs about Ififl pounds, that a cubic foot 
of air weighs slightly more than a letter 
requiring three cents postage, that the air 
you breathe during a day weighs^ mo're 

them the food you eat in the same- time and 
that air is made up of more than a dozen 
gases, including nitrogen, Seventy -eight 
per cent, oxygen twenty- one per cent and 
all other constituents, one per cent. In tho 
one-per-cent group are carbon dioxide* 
water vapor, hydrogen, helium, neon, ar- 
gon, krypton and finnan, with traces of 


© liWlnrif UalkiLvqy 

S&y fawn ai nup" ami some ^mtomobifr parff, inclwtf- 

j/rrrtrjbzjf or terminal platan t fabricated from it 

proximate shape of the article and finally 
treated in a hydraulic press. Among the 
automobile parts made from soy beans are 
distributor terminal plates, dashboard in- 
strument cases and ornaments. 


on on 

radon, the gas produced when radium dis- 
integrates. Dr. K oiler points out that in- 
dustry extracts at/gon which is employed 
to fill incandescent light buths and neon* 
^ow used extensively m advertising signs. 


([Tides at Tahiti follow the sun instead of 

noon and 


the i moon s high 


midnight 
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i'fV of ihi ftii'rtt F racy monoplonv in 

ujfuth //■u-ixur J Huiihus .spA c: racu? CDuat- 
i - I tJ-CO^Mt S p&td Jrfi OrSf'd /} 


I ail n iJurJ Tfio pJ J rmo r a in ar rnrop 

_-l ^ Gamma,“wtth constant speed pru- 
T / poller, tarried 700 gallons of fuelj^. 
-f' and had 100 to spare at the finish .j* 
The radial motor develops 925* 
epnwer at sea-level and a supercharge'^ 
itfiinJrain: s hi ah flowetat hifih altitudes. 


Hurtling through the sky from Burbank, 
Calif., to Newark „ N. J, b at better than four 
Julies a minute, without a stop , brings 
fame to Howard Hughes — movie producer 
and speed pilot— as the new holder of the 
transcontinental flight record. Trying out 

type Wright engine in his low- wing „ 
slender monoplane he lifted the ship off 
the west coast airport shortly after nonn^ 
picked a lane 18 h OOQ feet high and in nine 
hours 1 twenty-seven minutes and ten sec- 
onds set the wheels down on the Newark 
runway. His record beat that of Col. Ros- 
coe Turner by more than a half hour. 

hghes already held a record for land 
planes of above 352 miles an hour, set on 

a three^ki lometer course. He averaged 
nearly 2ts0 miles an hour for the 2,450-mile 

transcontinental jump and covered the 
Indianapolis-Columbus sector at 295 miles 


>wer from Wind ( 
Is Limited at High 


iterator 


Driven by a wind wheel connected di 
ctly to the shaft, a direct- current goner 
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Fresh for Months 


ator "built entirely of aluminum 
except for the field and armature 
is now on the market. The coils are 
so wound that regardless of the 
speed above 400 revolutions per 
minute, only one kilowatt is de- 
veloped. It will close the cut aw 
on a thirty*! wo volt plant at 175 
revolutions per minute, charges 
five amperes a I 2Q0 revolutions 
and develops one kilowatt at 4t)0 
revolutions. Wind resistance is 
minimised by streamlining. The 
generator is available in various 
power capacities* 


L ighted Moon Clock 
Shows Next Phase 

Which phase the nioon will as- 
sume on the following night is 
shown by an unusual clock in- 
stalled recently on a church jgtee- 
ple in a Berlin suburh/Tlie clock 
is a large lighted plobe with shad- 
ed sections to indicate the proper 
phase for anytime during the 
month. Abu'te it is a larger dock 
for tellineiiiae. / 


thine as it applied mrfei juecJer I'd- EfOtfltfs. ffl-K 
re ping miitt fresh flucr long periadm 


Milk can be kept sweet for several 
months by passing it, after pasteurization, 
through a bottle capping machine. The 
capping chamber is filled with dry steam, 
which creates a vacuum and sterilizes the 
surface of the milk. A metal vacuum cap 
seals the bottle. Kept in a refrigerator, the 
milk will remain unchanged for three 
months. Untreated milk changes even in 
an ice chamber. 


Cabbage That Doesn’t Smell i 
Is Developed for Market 

v 

Odorless cabbages will be ready for your 
table soon. Six years 1 work at Cornel^ 
University went into the production of a 
vafkHy uf-tabbage without a smell, and at 
last, after careful pollenization with tweez- 
ers for mariy generations of cabbage plants^ 
the odor /was eliminated by hereditary 
selection./ The chosen seed are being 
guarded against contamination and within 
two years it is expected enough of the 
odorless /plants will be grown to go on the 




H-Ojife spot 




* 

11 


E 

«* 

i. m m 

—Li ■ 

cTi* 

u 

. * 

^jj 3 p 53 

■u YllUi - 

Pn | 1 


M*c • 
























are also Li n on-poison" 
cucumbers, with the ob- 
jectionable flavor re- 
moved. These can he 
eaten, skin and all, like 
an apple. The bush pump- 
kin, as the name implies, 
grows upward as a bush, 
with (he pumpkins form- 
ing In the center. 

In has "gritless ’ 1 spinach 
the characteristic harsh 
flavor Is removed. The 
entire plant, including 
stalk and leaves, is fiber- 
Jess, tender and edible. 
Where winters are mild 
it can be grown the year 
round. There is also the 


II TAN is only beginning to solve the 
mysteries of plant life. We grow on 

acres what could be grown in square feet 
,,of ground through processes of selection, 
*and sturdier stock could be developed to 
withstand many of nature’s onslaughts. 
The time is coming when, in his back yard, 
*the amateur gardener will be able to grow, 
the year round, sufficient produce to feed* 

his family. 

H The trend to individual, Lilliputian ' 
gardens is inevitable / 1 says Major Harry' 
B a.tesonj_jjla.n t wizard of Long Beach, 
Calif., who has developed vegetable and 
^flower species which have earned him 
- wide recognition. 

Achievements of Major Bateson include 
a ' dwarf bush corn ' 1 comprising multiple 
stocks growing from a single root, with as 
many a is twenty ears maturing at once* 

about three feet. There 


Rare typt iuberuux^raDted. Adf-AcUif bcf-QTHH 


dwurf (>y frassifecJin^ -Seu 

era! aar.5 matLre ut pnii 


Maximum height Is 
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Med of srrrniBC dgvtfoptd in thirty years from ti'frStffrjTtff I ft* i/sr of a dim r, 

brought Major Bateson from Maxim 


cabbage-cauliflower which develops as a 
cabbage, then continues growing until the 
head has turned to cauliflower. 

' Plant ‘wizardry 1 is a process of devel- 
opment and not creation, involving a con- 
stant; search for throw-backs/ 1 says Bate- 
son, '"Nature creates black-sheep* misfits,, 

plants with hereditary ailments — or super- 
p]ants“cdl from otherwise normal families. 
We select the Strong, or the individualists, 
and blend them with the hardiest or most 
unusual i in the families we know.” 

Why, for instance, should onions have - 
an odor unlike li-llcs of which the onion is 
really the parent? The first step was to 

find two onions of the same species which 
were virtually taintless, mate them, and in 
succession lake seeds from the mildest of 
the offspring. The result of thirty- five 


years of effort is a partly odorless onion 
about ninety per cent developed; that is, 
ninety odorless out of every 1CMJ, 

Likewise, acid in tomatoes — an unessen- 
tial. In certain types of tomatoes Bateson 

found almost no acidity. Again it was a 
process of selection and breeding. He also 

found tomatoes could ho grown in clusters 
and that it was unnecessary to grow fruit 
with the high water content. The result is 
an acidless tomato, scarcely larger in cir- 
cumference than a quarter, and which 
contains food equal to the ordinary type, 
"Nature did so much that man has un- 
wittingly been taking .it easy, 1 " says Major 
Bateson. li For inslance ? she gave us the 
bee. And for thousands of years the bee 
has been + half -doing* work in pollenization 
that we ought to have done scientifically.” 
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Fr*t nth Hying Emu* is on PensacQte ff'la.} bay tv here it fandtd nH* r erflj-srrne- flip Atlantic from 
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Marking the 3001 h year of French rule 
in the western hemispheres a 
boat recently completed an air voyage 
f Ji i.jiTT Paris to Pensacola, Fla., by way of 
Dakar, SenegaI T Natal, Brazil and Mar- 


tinique, in the French West Tnriirjj Four 
motors drove the seaplane across the sea 
to a triumphant landing on Pensacola bay, 
The craft is one of the largest in the 
French air fleet. 









Eskimo Sledges Are Lashed with Thongs of Walrus Skin 


Eskimos scorn nails in lashing together 
the runners of their sledges. Sleds built 


are la$hcd ]|p fw nacr 




with nails would be likely to break in the 
rough going along hummocky shore ice, 

stead they lash the 
transversal boards* which 
form the top, to the run- 
ners with tough thongs 
made from strips of wal- 
rus skin. The small cross- 
boards, laid every two or 
three inches along the 
top of the runners, are 
grooved so that the wal- 
rus strips will not slip off. 
Holes are drilled for the 

thongs near the top of the 
runners. "When the sledge 

is driven over irregular* 
rough blocks of ice these 
thongs give enough to ab- 
sorb the shock and save 
the sledge from breaking 
apart. The line running 
along the e*dge of the 

runners affords a way of 

ot nark lashing baggage to the 















: Circulation Improved 
Roughened Cylinders 


sledge, repairs along mo trait arc more 
easily effected with thongs than with nails. 


^Fingerprints” of Auto Tires 
Help to Trace Criminal#? ^ ^ 

Modern counterpart of the f5|onter 

woodsmen who tracked their quarry by 
footprints in mud or snow are the federal 
*G’ men, who trail criminals sometimes 
by the “fingerprints” of their automobile 
tires. In a file at Washington are 1 .800 dife 
ferent tire patterns. When a criminal's 
car leaves its tire marks on paved high- 
way or mud road, law enforcement officers 
photograph the marks or make plastic 
molds of them, compare the patterns with 
their files t and not only determine the 
make of tire but from Its markings iden- 
tify the car as it appears elsewhere. 


Weights Hung on Motfel Cable 
Test Strength of Bridge 

As the San Francisco- Oakland ba^ ! 
bridge is being erecled 1 engineers are con- 
stantly checking for stresses 


strains 

by hanging weights on a single, strand of 
gable representing the cables of the reel 
bridge, White weights are hung on the 
’"line" to represent the acti/al weight of 
the cable in miniature; the liJack cylinders 
designate road sections hi place, and as 
the road is completed the effect, on the 
cables is watched by adding black weights. 


Iti relieve 


tired feeling in the fret 


Rubbing the soles of the feet on th% 
roughened surfaces of a cylindrical device 
introduced recently on the west coast will 
speed up the blood circulation. The cir- 
culator has a wartlike surface on each of 
its two cylinders or spindles and the feet 
are rubbed back and forth to stimulate the 

How of blood. The treatment is said to re- 
lieve fatigue for persons who stand for 
long periods and for those subject to cold 
feeti the result of poor circulation. 


llPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages* but 
this information is kept on file and will be 

furnished by our Bureau of Information 
up^fl request, accompanied by stamped, 
seff- addressed envelope. 


M un m i," black cylinders on ntadel caftf* la reprc.veni 

weight of foed &e ctd'ens briber* /) 
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self-healing of eombusti- 
ble materials to the point 
where they burst aflame 
—costs this country per- 
haps $5O ? O0O t OOO a year in 
fire losses; and static 
electricity— that spark at 
your fingertips after you 
glide across the parlor 
rug— is lurking every- 
where as the unseen torch 
that may start a holocaust. 

A series of fires in an 
eastern shoe factory puz- 
zled officials of the plant 
one winter,. Always, the 
flames broke out at the 
same point,, and always 
the same girl employe 
was at the w T orktable f 
passing shoe soles be- 
tween rollers where rub- 
ber cement was applied 


\ r OU don't need a can of gaso- 

1 line and a box of matches to 
bum the house down,. You can do 
it with a goldfish bowl* a carpet 
sweep er h a sack of sugar or an in- 
sect spray. An umbrella handle 
or an electric -light bulb may set 
the house afire 


or you may dis- 
cover you're a human spark plug 
yourself* 

If you smoke a cigarette in bed, 
toss a can of kerosene on the 
kitchen stove or let the young- 
sters play \vith matches you can 
only blame yourself for adding to 
the total of 10,000 deaths caused 
every year by fire. But how can 
you help it if the blaze y/as self- 
s tar ted? Spontaneous ignition — 


in training At a /r/riricrt'^ ,'iC i 1 1 □ :W j thae fighters u.\\'l be red(f> 

fpr duty LL-/nrn the nun shines O goldfish tHiu'l and 

sturtu a blase or the drtfpery is set aflame- by e trgiirtftltf 
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to the leather. Suddenly and mysteriously 
the rubber cement would burst into a 
blaze. Obviously Llie girl was not guilty o f 

■nr 

arson; in fact, on one occ usicm she was se- 
verely burned. During her absence a sub- 
stitute Worked regularly at the same post,, 
yet no fire occurred. Then, fifteen minutes 
after the girl returned to duty, another fire 
started. Physical examination demonstrat- 
ed that her skin vras mg dry that static 
electricity was continually building up a 
strong charge in her body and clothing; 
and sparks from her fingertips Would ig- 
nite the rubber cement. She was a hitman 
spark plug. Maybe it's fun to “shock** 
your friends with a static spark from your 
finger, but if conditions arc just right you 
may blow up the house, 

A painter was burned to death when a 
spark, either static or from an electrical 
appliance, touched off the inflammable va- 
por rising from lus varnish remover. Even 


— Jior*s-rfi'iLiLi;n 
j-jne^CFJI tvaler 


OfJ tirtrf new in fire fighting equipjaienf 

I? re engine stuff rffl £ IW bJraVj atrd a 
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that odor of gasoline to Us source. A tiny 
pilot light in the kitchen may touch it ofL 
But if that doesn't happen* just rub the 
doth a couple of times end it will generate 
— particularly if It is silk— enough static 
for a spark that will ignite your cleaning 
fluid with a murderous flare* Static elec- 
tricity in a cloth t ype dust -collector once 
caused a dust explosion that wrecked part 
of a factory and seriously injured six men. 
But for subtle ways of starling fires, 
consider spontaneous combustion., Com- 


F^rtmen Li-Verm^ vxygen masks and helmets rnxuhnivd against etr-ctrrci 

by Btrtf -fry of titodJiYJkta right gttidti SQuad# 


pfscuf l-'j 

night tirr 
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an insect spray can be an agent of flaming 
death. A housewife was spraying crannies 
with a liquid insecticide when a spark 
caught it, the home burned down and she 
was trapped in it. There is enough fric- 
tion in the flow of a liquid to generate a 
dangerous charge of static, and merely 
pouring gasoline from one metal container 
into another might cause an explosion if 
care is not taken to keep the two contain- 
ers in contact to disperse the static. That 
is why filling- station attendants keep the 
fuel hose, made of non-ferrous metal, 
touching the car as they fill your automo- 
bile lank, and gasoline tank wagons drag 
a chain to ground the static developed hy 
the fluid. One of the simplest methods of 
starting a blaze you can't stop is to use 
gasoline, naphtha or similar highly vola- 
tile substance to clean a suit or gown. 

Gasoline vapor is dangerous farther 
than you can smell it. Light a cigarette in 
the next room and the flame will follow 
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monest victim of the self-starting blaze is 
the bay barm Hay, stored away too green, 
has a way of heating up in damp spots to 
the point where a breath of air fans it into 
flame. Spontaneous ignition destroys hay 
worth 320^000,000 each year, and one-tenth 
of the entire harvested hay crop of the 

United States, worth $1,300,000,000, is de- 
stroyed by spontaneous heat that chars 
without quite reaching the blazing point 
All this loss despite the fact that farmers 
have recognized this heating process for 
-two thousand years or more. 

Floods in Vermont were followed by an 
epidemic of barn fires. As soon as the wa- 
ter recoded, haymows began to heat. One 

barn standing in five feet of water caught 
fire two days after the flood crest passed 
and hurned to the water line. Four hun- 
dred barns burned in three years in the 
province of Ontario and half of them were 
due to spontaneous combustion. 

You reflect, comfortably, that this does 


i 





















not concern you for there is no 
hay stored in your home. How 
about that pair of greasy overall-? 
hanging in your close! or those 
rags you used to wipe the paint 
brushes, then tossed in a burlap 
rubbish bag? Anything hearing a 
trace of vegetable oil, which oxi- 
dizes and creates heat, is a fire 
menace, Linseed oil is; a notorious 
incendiarLsfi What about your 
ca rpet s w eeper ? M i n ute pa r t icles 
of floor wax and other combust i- 


of one carpet sweeper under ju?rt 
the right conditions to h 
and set the house afire. 

Several fires have started 


spon- i 

taneously in jute hags of sugar, 

JjfsaslroLis t h e oj: p r^ipd JiQSRital 

tires have been traced to spoil ta- r 
neous ignition of cellulose- nitrate 
motion- picture or X-ray film, which de- 
composes at a temperature of 300 degrees 
Fahrenheit and ignites easily^ven^n a low 
air supply f giving off noxious gases. Cer- 
tain cleaning compounds* silk stored away 
in improper conditions, and sawdust heaps 


card s/nd tight art ^ 


ration. B#Uy u?„ Apewfar 

p x Ji'd ll’.v location of h r L r 


ALuilc. 


supply of oxygtffj and ignites readily, even 
at low temperatures. Yoidre courting fire if 
you pack your steam lines with sawdust. 

Modern fire departments date back only 
to about 1865, .when cities of America and 
Europe assumed* the duty of protecting 
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are breeders of flame. Wood that has been the homes. The Roman* Crassus, added to 


alternately wet and dried absorbs a heavy 
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Christopher Columbus relied on 
is still the vital dement in steer- 
ing ocean vessels. The “Queen 
MaryV compass has the coach- 
spring form of suspension fitted 
into the pedestal r The compass 
card is poised on, a pivot whose 
base is fixed on a mattress sus- 
pension to absorb shocks. 


r' Stitching compass point* on silk . Right, finishing 

f shockproof pedestal for Mary**** compart 

Expert needlewomen at Glasgow, Scot- 
land, have an important part in building 
the magnetic compass* one of the largest 
in the world, which will guide the liner 
‘"Queen Mary' * ac ross (he Atlantic on her 

makkiL mp r These women stitch in bright 
colors, with finest silk, the points of the 

compass which must stand out in bold re- 
lief and with unerring accuracy on the 
compass card. Despite the modem inven- 
tions of the gyroscopic compass, “metal 

mike’ 1 and submarine echo-sounder, the 
old-fashioned magnetic compass that 
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Hitching Posts' 


Rusty anchors of old ships* bought at 
scrap iron prices, are to be put to modern 
use at the island bases in the Pacific where 
0 Cg*n pir 1me^_w dl stop for refueling and 

servicing. They will anchor the buoys to 

which the clipper ships will be moored 
while making the regular service stops on 
riie transpacific air route, /V- * 


Best Gasoline Will Win War 

[ - . o£ Future, Says Scientist 

Dr, Merrell K. Fenske o f Penns ylvania 
late Coll eg e " says that, the "next war will 
he won by tffe nation having the best gas- 
oline, The load which a bombing plane 
can carry and the range of a pursuit plane 
depend upon the iiieight of gasoline they 
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must transports, Dr. Fen- 
ske says, and if the effi- 
ciency of gasoline could 

be improved so a gallon 
of fuel would give more 
miles of flight than at 
present, then the bomb- 
ing, plane could carry a 
greater load and the pur- 
suit plane would have a 
greater cruising range. 

The efficiency of the 
„ modern gasoline engine 

depends on the compres- 
sion ratio. However, as 
J'tjho compression ratio is 
increased to get efficien- 
cy, "knocking 1 ' appears 

—jir 

aimless the octane rating 
hi the fuel is increased. 

.■The government last year 
- ordered 1,000,000 gallons 

*pf gasoline for army and 
' navy planes with an octane rating of nine- 
iy-two r Automobile gasoline has an octane 
rating between seventy and eighty. 
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Mouthpiz ee as r«c«iu*r for thi* tiny ratfio set. Battery 

an- d atiy litmparfty baxed. wciqh aniy three pound.': 


In a small box conveniently 
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Three-Foot Collar for Fido 

Protects His Sore Tail 


When your dog has a sore tail, tie up 
this nock. That's part of the treatment at 
3 an animal hospital in California where 
4 dogs with ECfltrtaTTb wear^cbllafs consist- 
ing of light plywood disks three feet in di~ Plant Grows Bigger If ''Stuffed” 


tly I Hi 

with shoulder straps, a Staten, Isk 
ventor has built a radio transmitter and 
receiver capable of carrying the voice and 
receiving for a distance of two miles- Com- 
pletely equipped, with power supply self- 
contained, the outfit weighs just three 
pounds. It operates on a frequency of 
sixty megacycles. A single -unit mouth- 
piece and receiver is used. 


FO 


\J) 


ft meter. The collar helps heal Fido h s tail 
because it prevents Fido from biting it* 
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with Carbon Dioxide 

Plants can be made to grow bigger and 
produce a larger seed yield by <+ st tiffing’ 
them with carbon dioxide, the atmospher- 
ic gas they use as initial raw material in 
food-making. This is the finding of Dr. 
Earl S m Johnston of the Smithsonian Instl- 

L Li Eioh 







* J‘f£J 1 £ ik t&JEitr Fid a weur.v to help xperd up heating 


.1 


of hio tail 


a. series d lab'oratory exp^jri- 

ments in which he grew wheat plants in 
open -topped glass enclosures, maintaining 

the carbon-dioxide content of the air 
four times the usual percentage. The 
plants produced more stalk ami larger and 
more numerous heads than did similar 

ones in adjoining containers where only 
ordinary air was used. As yet the results 
have no practical application because the 

cost of raising the car bon -dioxide content 
of the air under field conditions is greater 
than the worth of the increased yield. 
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‘Mississippi' Is Navy's Only Battleship Model 
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Only model of a great modern battleship 
in the navy's possession is that ol the 
U.S, S* ^Mississippi, 1 r now on exhibit at 
Washington. It was built by F 1 fhaviu j 
n f_L3Forte T Ind, j it a cost of $3,975 and is 
true to every detail of the cheadnaught 
itself. Even toy seaplanes arc shown? 
mounted on catapults on the afterdeck? 
One other inode 1 owned by the navy is of 
a cruiser* the U.S. Si *' Houston," 


One-Station Radio Receiver 

% Y Assures an Audience 1 

One of ihe simplest radio sets recently 
developed is a one- station outfit, II is 
tuned by the manufacturer to a certain^ 
wave length, the volume is fixed* and the 
only adjustment is the switch that turns 
il on and off. Such an out Pit is quite inex- 
pensive to build. By placing these sets in, 
stores and places where people gather* the 
radio station to which it is tuned can as- 
sure itself a large audience* The onet 
station set can also be connected w r ith a 
cluck that turns the radio on automatically 
during a certai£) advertiser's prqflram^*/ 


Stem a nd side views 0/ Fifth's model ot the. U-S-. 

"MiffflJippi" With peap^nej am deck catapults 
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“lyf EXICOp the land of con-* 

^ ^ trasts^' is also the home of 
unusual art— the application of odd 
materials to native handicrafts. 

Dolls and animal figures are 
made from cornhusk and bits of 
wood, Mexican landscapes* street 
scenes and native life are por- 
trayed in clever mosaics of colored 
broomstraws or f< popote,” and re- 
productions o£ native life formed 
in statues of wax I 

The wax statues por- 7 

tray, in miniature, the \ 
everyday life of the na- 
tives, women making 
tortillas, pottery mak- m 

era* basket weavers, ^ 

fruit and produce vend- 
ors and bullfighters in 
their elaborate cos- 
tumes 


Interesting fig- 
ures are those of the 
charros and the china 
poblanas, the colorfully 
costumed Mexican cow- 
boy and cowgirl mount- 
ed on beautiful horses 

colors and 


trappings of these stat- 

lies arc complete to the 
smallest detail as are the 
costumes of the riders# 
L uis and Ramon Hij 

dalgoV Mexico^ wax 
sculptors,, arc descend- 
* ants of Joaquin Hidalgo,. 

famous wax sculptor, 
who brought the art to 
Mexico from Italy and 
Spain in 1777. It has 
been handed down 
through seven genera- 
tions. Ramon employs molds in 
making some of his reproductions 
and incorporates bits of other ma- 
terials such as cloth, leather and 
tinfoil, but Luis Hidalgo, famous 
throughout the continent for his 
reproductions in caricature of fa- 
mous personages uses nothing but 
his fingers to shape the wax. He 
not only has inherited the secrets 
of his ancestors but has worked 
out many new methods in the col- 
oring and preparation of the wax, 


m various 
lifelike postures. The 
saddle, stirrups and 
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Here, with a tray of colored broomstraws 
or popote and a pair of tweezers, they glue 
broomstraws of various lengths and colors 
on cardboard to form landscapes and por- 
traits that resemble oil paintings Ln shad- 


used for picture making are grown near 
the volcanoes, Popocatepetl and Ixtaqihuatl 
some disLa nee from Mexico City,, Nature 
not only supplies the material for this un- 
usual art but has surrounded the artists 

with a panorama of wondrous beauty. This 
scenery forms the background in most of 
their pictures. Church towers, street 
scenes and neighbors fit work are favorite 


Popotc pictures range from the size of a 
postage stamp to about eight by ten inches 
or larger, Some compositions require 
thousands of tiny lengths of straws and a 
week or more is needed to complete some 
of the more elaborate pictures which sell 
for from S5.00 to S7.G0. Most curio stores 
in Mexico City will have your favorite 
Mexican snapshot copied in broomstraws 
for a nominal sum. Wooden fruit bowls 
and serving trays inlaid with popote pic- 
tures, as well as jewel and powder boxes, 
also can be purchased. Most popotc pic- 
tures are sold unframed but they are also 
available with frames decorated with in- 
lays of the same material. Picture making 
with broomstraws apparently is not one 
of the old Aztec arts but dates back to 
about 1850. 

Feather mosaics of multi-colored birds 
formed on cardboard of various sizes, 
when framed, make a handsome wall deo 


Top r picture ma4v Qf liunJrfifi of tnJflresf hroam 
straws. Mexican feat hit tirrrt position 


one of the most important improvements 

being a wax that will withstand a high 

temperature. 

The broomstraw artists arc mostly girls 
and young women whose ancestors, in 
many cases* were Aztec Indians famed for 
making feather mosaics. The adobe hut of 


the native serves both as home and 
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orated with feather mosaics and 

further enhanced with hand- 

painted flowers offer a change 
from the usual. Score cards for 
bridge panics are another item 
obtainable with feather-picture 
decorations. 

Feather mosaics 
the days before the conquest when 

artisans were expert in the cre- 
ation of real works of art with the 
feathers of tropical birds. These 

birds, mostly of the parrot family, 
furnished gorgeous feathers of 

every hue and texture,. The downy 
feathers of the hummingbird were 
also used in profusion in the cre- 
ation of draperies and wall deco- 
rations and feathers were pasted 

on fine cotton Web and made into 
dresses for members of the 
’wealthy families, Aztec nobles 
and high officers of the various 
mi lit ary orders wore coats of 
feather work over their quilted 
armor. These coats worn with 
plumed helmets gave them a pic- 
turesque appearance and banners* 
embroidered in gold and feather 
work and decorated with gayly 
colored plumes, added splendor to 
military assemblages. History records that 
when Cortez and his followers first visited 
Montezuma at his palace, they passed 
through rooms, the walls of which were 
hung with gorgeous draperies of feather 
work wrought in imitation of birds, insects 
and flowers. 


Ca b leway 


Freight Car 


to Rai/$ below Boulder Dam 


I.oaded freight car umingx OV*r CJjtftJMn Cti&fauJfiy arid 

drvfjy SVO ftet Co j'orta leading to Boulder Dam patver plant 


Eight hundred feet down into Black 

Canyon swings a steel cableway carrying 
tons of freight to the powerhouse and con- 


struction crews of Boulder Dam 


l form 


Brace for Legs of Card Table 
Is Locked in Position 


steel box cars are run aboard the p 

of the cableway, rolled out over the g 
and then dropped gehtly*tof JJbb railroad 
track leading to the Nevada powerhouse 
at the base.. The cableway is capable of 

lifting 150-tun loads. 







Foolproof leg 

braces for the card 


table are handy in 
repairing and 
strengthening 
these and other 


pieces of collapsi- 
ble furniture. The 


braces lock in po- 
ition when the 


legs arc opened, 
but lay fiat and out 
of the way when 


Homing Pigeons Carry "S O S” 


from Fishermen to Shore 


Long Island fishermen arc taking on 
homing pigeons as their partners. Two 
pigeons ride along as 


in every 

fishing boat that puts out from Freeport, 
L, I. From the fishing ground^ the - first 
bird- is released with a message to shore 
advising other fishermen of their location 
and their luck with the catch, A second 


pigeon is kept as an emergency “ship- to - 
shore 11 messenger „ to carry an 


in a 
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By Hiram Percy Marim 

(Noted In uertter, Auifi^r and Engineer ) 

PART IV 
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N THE next great war men will battle 
in a new medium — the ether. Tremen- 
-dous strides have been made since the last 
great war in exploring this strange and 
little understood domain* 

Originally* in our efforts to account for the 
transmission, of light across space* we had 
difficulty understanding how light waves 
could be propagated unless there were 
some medium which would carry waves. 
We understood sound waves in air and 
knew they were propagated in. the air. We 
understood water waves because we could 
see them propagated. But when it came to 


light waves* coming 



*. . . E 30 ^ 

>*., x / c 


across 

s 


millions of 


miles of empty space, we were stumped. 
To propagate a light wave it seemed some- 
thing were needed that could be waved. 

Empty space being without a wavc- 
carrying medium, we decided to imagine 
one. We imagined an all pervading some- 
thing so finely divided that it passed 
through everything without friction. It 
was supposed to be perfectly elastic <ind 

Such things as suns* planets and 
moons could travel through it at high ve- 
locities without resistance. Lights as well 
as all other forms of radiation* set it vi- 

■a 

hrating or oscillating. These vibrations 
oscillated sidewise instead of forward and 
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backward as sound waves oscillate, Light 
waves traveled through this mysterious 
substance at a velocity of 186.000 miles 
per second. 

This theory called for large applications 
of faith. A fricticnless, perfectly elastic 
jelly, that permitted all these things to 
happen, taxed credibility; But something 
had to he provided to account for what 
was known to happen « Pending the offer- 
ing of a belter theory > it was accepted by 
the scientific world and the assumed sub- 
stance was given the name ether. Then Dr. 
Albert Einstein came along. He suggested 
we cease trying to imagine an all pervad- 
ing mechanistic medium t and instead,, 
urged us to regard the propagation of ra- 
diation as an abstract mathematical con- 
cept, -such for example as the “propaga* 
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tion’ 1 of solar noon around the earth at 

the equator. 

The equator Is an abstraction, hut solur 

noon is propagated all the way around it 
every day. Einstein further playfully sug- 
gested that each of us imagine our own 
ethei\ and so have what suited us individ- 
ually as heat accounting for the propaga- 
tion of radiation. Here we have the exist- 
ing stale of affairs regarding the ether* the 
greatest myth of science. 

There., is only one ether. All our radio 
communication friendly and enemy* must 
be conducted in it. In the next great war 
there will be armies of millions of men. 
Maneuvering these vast numbers will de- 


mand thousands of radio transmitters and 
receivers. 

There will be naval fleets each number- 
ing hundreds of ships. To maneuver and 

fight them effectively will require more 
hundreds of radio sels, There will be 
thousands of airplanes, most of them 
transmitting scouting reports and receiv- 
ing orders. There will be at least 100 sub- 
marines which will need frequent com-, 
muni cation with their headquarters. There 
will he hundreds of non-combatant ships 
accompanying the fleets* furnishing trans-: 
port* material, supplies* hospitalization 
and equipment. They will require radio 
communi cation. 



Top af page, Japan? St d**tray*r 7 **T*uta/* c*n< hared at China, at one 

paint Jr t Crisis betuieen the t taa nahonr, Giirrman tPfptdu haul bucking 

high seas during maneuvers in North Sea 
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Troop* mnzintcd on horse* cmd camouffagud with foliage Htt &hautti being irtQVtid df 

midnight during the ann uaiJ 1 grand of the Japanese army at JCagashitna 


Imagine thousands of steam whistles 
tooting, fire-alarm hells clanging* traffic 
sirens screaming automobile horns hoot- 
ing, and radio loud-speakers blaring. 
While you, in the midst of it all, try to 
make out what is being said by one of the 
fainter loud-speakers. And yet, in the next 
world war, radio sets must successfully 
pick out and make intelligible what each 
wave is saying. 

This can only be done by tuning, or re- 
jecting all except the one wave desired. 
The ether, a tumult of different waves 
emitted by thousands of transmitters, is 
like the confusion water is in when a large 
number of boats are passing to and fro. To 
pick out one particular small set of waves, 
and reject every other, seems an utter im- 
possibility. Fortunately wc cannot see the 
confusion of waves in the ether as we can 

on water or we would quad at the job of 
picking out a particular one. But it can 
be done. 

By immersing a wire in this confusion 
of ether waves, we find the wire will pick 
up that scries of waves which is lL in step 1 ' 

with the particular "step" natural to the 
wire* If the natural step, or period of elec- 


trical oscillation, of the wire is 30,000 h 000 
per second, only that many waves per 
second will excite the wire. Any other 
number will leave it “cold.” 

If some one station is transmitting at this 
particular frequency, its signals will be 
heard, and all other frequencies will be 

rejected. However, if more than one sta- 
tion is transmitting at this exact frequency, 
all will be heard, and an unintelligible 
jumble will result. This is why, when sev^ 
eral transmitters arc sending out waves, 
each transmitter must have a wave length, 
or frequency of its own. 

Several armies, with several millions of 

men in each, scattered over a front a hun- 
dred or more miles long, divided up into 
many separate mobile units, cull for the 
extreme in coordination. The next great 
war probably will see the most far-reach- 
ing system of coordination ever attempted* 
because more men and speedier equipment 
will be involved than ever before. With- 
out radio communication the difficulties 
would be insurmountable. 

To conduct the communications of sev- 
eral allied armies, not to consider enemy 
armies, requires the use of a large number 
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of different frequencies. There 
are available waves from one me- 
ter to 3W..U00 meters for both ra^- 


The distance from crest Lo crest of 
a one- meter wave is one meter, 
or about thirty-three inches. The 
distance from crest to crest of a 
30,000-meter wave is 30,000 me- 
ters, or a little over eighteen miles. 

These waves radiate from a 
transmitting antenna at the veloc- 
ity of light. In the case of one- 
meter waves, a + ‘punch M is deliv- 
ered to the ether frequently 
enough for the resulting wave of 

ether to move out just one meter 
by the time the second punch is 
administered. Since the waves 
move out at 186,000 miles per sec- 
ond* the ‘"punches’ 1 must come 
pretty frequently. If we wait even 


Top, directing wir fflfrYr 

ground iry u&ivrtc radio. Bottom. 
JStrrlr n jfrircfr L'icun^ 
mash* a^ftr ftftifijetii: 


rar 


one second between punches, wave No. 1 
would have reached a point 186JJQ0 miles 

away before No.. 2 started* The distance 
between waves then vrould be 186,000 
miles instead of thirty-three inches. To 
deliver a new punch by the time the 
wave from the preceding punch has trav- 
eled outward only thirty -three inches, re- 
quires that punches follow each other at a 

frequency of 306,000,000 per second. If the 


wave length is 30,000 meters, the frequen- 
cy of the punches must be 10,000 per 
second. 

During the world war we did not know 

how to administer 300,000,000 punches per 
second. The best we could do was about 
1,500,000. The difficulty was keeping the 

number of punches per second exactly at 

one steady rate. Today, thanks to crystal 
control, we can. hold our punches steadily 
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enough at 30,000^0 per second to give 
Telia ble communication. This Is ten-meter 
wave lengths. 

Below ten meters new troubles arise. 
Roughly speaks ng i physical objects, such 
as mountain^ become opaque, as is the 
case with visible light waves- To ether 
waves of ten meters or longer, mountains,, 
buildings and similar objects are trans- 
parent. To waves below ten meters they 
are opaque. Reliable communication on 
these ultra-short waves is therefore lim- 
ited to “line of vision," 

Visible light waves are ether wavesj like 
radio waves. The only difference is that 
there are more of them pet second. The 
lowest ether wave frequency our eyes can 
detect Is thirty-seven and one-half million 


million per second. This 
is the darkest visible red. 
The highest frequency 
our eyes can detect is 150 
million million per sec- 
ond. This is the faintest 
shade of violet. The vast 
space between the slow- 
est of visible light and the 
fastest of radio waves in- 
dicates the extent of this 
unexplored realm. 

In practice^ the number 
of communication “chan- 
nels" is limited. One 
might think there are 
enough different wave 
lengths between ten me- 
ters and 30 t 000 to accom- 
modate all the armies,, 
navies, and air forces of 
both belligerents. Unfor- 
tunately! there must be a 
generous separation be- 
tween different wave 
lengths if they arc not to 
overlap each other and 
cause interference. Also, 
the long wave lengths re- 
quire bulky antenna sys- 
tems for the transmitters, 
which would not be suffi- 
ciently mobile to be suit- 
able in warfare. The re- 
sult is that where a large 

number of communica- 
tion channels must be 
provided, crowding is un- 
avoidable. This crowding brings into ex- 
istence an entirely new form of warfare. 

Nothing is more helpful to an army than 
to break down an enemy + s communica- 
tions. Then his coordination automatically 
breaks down, far-flung units become sep- 
arated, team play ceases h supplies fail and 
cooperation ends. Chaos and defeat follow. 
This may be brought about by “jamming," 
or sending out a hodgepodge of powerful 
waves on all frequencies. If every wave 
length ivere involved, and if plenty of 
power were used, every receiving set 
would be smothered. Signals could not be 
read^and confusion and delay would ensue. 

Whether the leading nations have de- 
vised jamming and anti -jamming appa- 
ratus is unknown, Obviously any such 
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U, S. army's huge ™tars/* Jwel«ri tamed to pick up 

rtOr&e of “enemy** aircraft o-r rma-fur t-q’urjpjnr/i-t . j4I l fie Jr- 

feeforf arc lyn^Ar^iuzci/ popwr/d? jeartfMj'ffifcfa H?AfC^ 

fjV IOUrc« JChe j«ujld £4ttd»], t d/tzjti cm J poiifEon iat 

truck during mimic mar between opposing forces of U\ S * army 


preparations would be kept secret. But it 
Will be difficult to jam an enemy's radio ether 


npmeirts not generally known 
at this time. 

Whatever would avert jam- 
ming one's own communica- 
tions would also enable the 
other side to protect their com- 
munications, An inkling of 
these means would he all that 
is necessary for the secret to be 
worked out successfully* 
fore war actually breaks out It 
Is extremely difficult for one 
nation to keep new develop- 
ments in war equipment from 
other nations. Military at- 
taches at the various legations* 
and secret intelligence opera- 
tors manage to get hold of 
nearly every new thing. After 
war breaks out, however, it is 
different. 

Another new form of warfare in the 


communications without jamming <me ? s 
own: to avoid jamming onc ? s own calls for 
some entirely new inventions and devel- 


probahly will fife the use of secret ra- 
dio by spies, in the world war ultra-short 
wave radio was not available. Spies vrere 
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Thm orrpTntal “Zephyr*' that s-f irrtrd 

styles for thw £N.| r JirtJTf <5 ft roUtoad is a baby by 
contrast with its big brother St the tcn^cor 4, Den* 
tier Zephyr* 1 ' drown fUNFI Die&et pouter cars. 
f iJ 5f£rr( a nightly J,OQO' mile race bet 

Denver rtfsd - Chicago 


Ten- ear twin streamline trains* “big 
brothers' 1 of the Zephyr twins already 
speeding daily un three other middle west- 
ern routes of the Burlington rnil mnd. _wUl 

•nlurt a nightly race “against time next sum- 

mer over the plains between Denver and 
Chicago, Dual Diesel- electric power units 
will streak over the 1,039 miles on a six- 
teen-hour schedule, hauling stainless steel 
cars accommodating 200 passengers and 
luggage. Included in the equipment arc 
four sleepers, two coaches, diner, club and 
observation cars. These "Denver Zephyrs” 
will better present schedules by about ten 

hours, averaging around sixty- five miles 
an hour on the long overnight run. With 
several stops to make on route* the trains 
must cruise at ninety miles an hour- The 
Burlington's first “ Zephyr” operates daily 
between Lincoln, Omaha and Kansas City; 
the original “twins” make daily round trips 
between Chicago and St Paul-Minneapo- 
lis, and the “Mark Twain 17 serves Missis- 
sippi river communities between St. Louis 
and Burlington* la. The right of way along 
the Republican river valley m Nebraska 
was re -engineered last year* removing the 
last obstacle to sustained high speeds over 
the Chicago- Denver line* 


S’" 11* 


Pipes Seven Feet Deep Located 

by Magnetic Detector 

Deep laid pipes whose exact location has 
been forgotten for years can be charted 
with great accuracy by a magnetic detec- 
tor recently developed by t he Gener al 

In emergency searches 
it has located pipes laid for forty years, 
some of them seven feet deep and as much 

as I CM) feet away from the supposed line. 
The detector is an extremely sensitive sur- 
veying compass with adjustable bar mag- 
net lo minimize eifects of the earth p s mag- 
netic field. Attached and turning with the 
compass box arc two radial fins acting as 
magnetic antennas* increasing the sensi- 
tivity. If the pipe is non-magnetic, electric 
current is established in it by wires to the 
nearest hydrants* By setting up the de- 
tector at one side of the pipe line, making 
proper adjustments and plotting a curve 
showing changes in current indication as 
the de lectori! s moved across the pipe line. 


C Glass frying pa Ms apdcJiKcr cooking 
utensils which can be exposed to the direct 
heat of the flame now are being produced. 
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the pipe can be located 
directly below the peak 
of the curve. To deter- 
mine exact depth of the 
pipe* the detector Is 
moved to a point under 

a return wire from the 
pipe; the wire is then 
suspended over the de- 
tector at a height equal- 
ing the peak current in- 
dicated in the curve 
plotted during the search 
The distance between 
wire and compass box 
then equals the depth of 
the pipe below the box. 

Midget Automobile 
Built of Junk 
Runs Cheaply 

Constructed of junk 
parts, a miniature auto- 




TcL'irt’tftgrni! ^ ru/lajjorf plant' developed in Gvrx\niny s It entries Iftt puf- 

rn&W A JfWiJ mitef per hour 




mobile built by a Californian without jalaps 
or blueprints wtll^run Eve hours on one 
and one- half quarts of gasoline* It has 
four forward and one reverse gear and 
attains a speed of thirty#- five miles per 
houTp Parts from two discarded washing 
machines and a twenty-year-old motor - 
cycle* together with scifrp materials gath- 
ered at junk yards, wore used. Excepting 
a drill press and a hack saw* only ordinary 
tools were used by the designer. The car 
operates by belt dr^vc, A "kick” starter 
under the hood starts the two -cycle engine. 


Germany recently launched what that 
country claims is the fastest transport pas- 
senger plane ever built. The twin- engine 
"HeinkeF' ship, carrying ten passengers 
and a crew of two *5 said to be able to 
maintain a speed of 250 miles per hour. 


Burning Coal Mines to Get Gas 

Is Tested for Economy 

In Stheria and north Caucasia^ the Soviet 
Repu bl ic " c oftl - min e s rmr betng - burned' 
underground for their gas content. Many 
years ago, this economical way of using 
coal deposits of the lower grades was sug- 
gested by Sir William Ramsay, British 
chemist, and the Russian engineers are 

making a practical test of 

the theory. Already* it 
has been found that labor 
spent on the coal gas is 
only one-tenth to one- 
sixth of that needed in 
mining the coal. Also, it 
is possible to obtain gas 
from very narrow sheets 
of buried coal. The proc- 
ess calls for an air shaft 
to supply oxygen and ex- 
haust outlets for drawing 
out the gas. f . 


ujan built uJEfhaiit pfaitj, Sote the attention fa detail 
?cn fo mimatwe hradl&mpf afidf tymptr* 
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By CHARLES f. KETTERING 

i'ijl PniUm I in Charq-e of Reicarch t 

General Motors Corporation 1 

■■ « 

I A* leld t6 John. Mj Bnnbrigbt’l 


Y^/HEN I was at the age of these young 

Americans who compete in the an- 
nual All-American Soap Box Derby, boys 
were not given the opportunity to coast 
down a hill straight into a col- 
lege course, Fm sorry, too — be- 
cause I believe that the United 
Slates would be a better country 
today, if more of those who are 
now grown men had learned in 
their boyhood the things that the 
young boys of today are learn- 
ing in their striving to build 

worthy soap box racers and to 
drive them to victory, I believe 
every Soap Box Derby entrant 
who carefully follows the rules, 
who designs and builds his own 
car, who studios how to get the 

best performance out of his 
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and who conducts himself i 


in 
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every race in a sportsmanlike 


7 » 


of the major awards in tlw All- American Soap Box Derby. Note 
framed certificate ma rhed "Firff ft™” which entitles winner ffl 

four* year college Scholarship 
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frtrfiy f&mnwltee trp an dimrjl 

jfran.T at aid No. ?,, #ri£ipat Knap haX £ti P 3 frffan 

the rules f&r the i$3E races 


Charles F* Kettering 

VJcc prw^drni; iind ilirctEsKr ot Glace-aS Motcif 
Corpora [Ldh ,lciJ fitftFNtl dilHtvr ff Gctu.t;l1 

Moio-n llfc? parch tab^raELsriifs; bun? tift aft 

Ohio farm iri 1S76 i cJuCfl Ltd \f\ CGftfl-tfy d i >.- 
irifE adiml, ei i>f Eti n 1 school and Ohin Sraw 
I. niivTAi i:y ; e-nlried liimnuht ."iS EtlcptbDftE in- 
fi[ j]| ;i i ; i'<]'i manage r: development tnRmccr and 
lH-lii lI. itccEot of invcnriiiTU Jcp-iirLcncni, Na- 
tional Cash RcRtitef company. Onaflisedi 
■■'i isli anMicialca, sht Dayton EnpneCfficiB Lafeh 
oiaiorki izompmy E« tnyinufaciurc KtEEfrinc 

in.vcnticirtJ., in^ludtftE pnntf'mohilir j#EhhE;lrEfF 
: l r> J Ikhriftfg and i g^itton ri v i-l c m ai cpiriEtii*- 
fj«nd by General Motors io wt up and dWen 

Vh'nrk; iin(c l$2S. Kmcrin^ 

h&6 been In chars? nf larjje of fieiensific 
wwkert in\rnEtftE and tCfEinE Jialnm-nEaTC Mild 
oih?r device* inr Grftcfal Motor*. 


Initiative Inventiveness and ingenu- 
ity in designing and putting together a car 
of his own conception than to start off 
with a set of blueprints and specifications 
to be followed blindly. 

My opinion is that the thing most essen- 
tial to building a good Soap Box car is 
brains — and that includes ingenuity and 
resourcefulness and T especially T what, is 

known as common sense. 

Any boy can build a four-wheel coaster 
that can he steered — and that Is all re- 
quired of a Soap Box car, subject to rules 
regulating safety, size, and weight. But 
everything depends on the hoy's original 
plan for the car, and on his careful work- 
manship. 

If I had had the chance to compete in 
these races when I was a boy T I would have 
proceeded just as I have always done In 
carrying out other projects — in developing 
the self starter , for example. The first 
thing is to learn what a Soap Box car must 
he and what it must not be + That inf cr- 


own 


manner, is a better hoy after the race — 
win or lose — and will grow to be a hotter 
citizen by applying the lessons of the con- 
test to his everyday life. 

I won't attempt to tell how to build a 
Winning derby ear because I believe it is 
of far greater benefit to a hoy to use his 
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no 


malioft will be set forth In the 1936 rules. 
The next Step is to consider advantages 
and disadvantages of different possible 
types of car— judged by cost, materials 

available, ease of construction, and per- 
formance. Rough sketches should be made 
and criticised and revised before any work 
is done. Consideration must be given the 
materials to be used. Will they make a 
strong chassis? Wilt they keep the car in- 
side the weight limit? 


Only when I had finally put a 
cai together would my real work 
of trying to make It a winner ac- 
tually com monte. That's where 
the value of the proving ground 
comes in. 

Suppose my ear is designed 
with the simplest steering gear — 
a movable front axle, pivoted in 

the middle, with a wheel at each 
end. I know much depends on 
having both wheels alined to fol- 
low exactly parallel courses, I also 
know that on my first try I may 

not have succeeded in attaining 
the correct alinement The wheels may 
toe out or toe in T imperceptibly, but enough 
to slow down the car. What do I do? First, 
I make a series of test runs on a grade, 
either timing myself or seeing how far the 
car will coast each time. Then I make the 
same tests over again— hut first turn the 
front axle around. If the wheels toed out 
slightly before, now they toe in — and the 
car will run better because the road re- 
sistance will tend to offset the toe-in, 
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There probably is noth- 
ing I cun suggest about 
building SoEip Box ears 

that thousands of boys 
have not already realised 
for themselves. These 
contestants are smart! At 
the Akron finals last Au- 
gust, they were just as 
keen as the men you find 
in race crews at Indian- 
apolis otP Memorial Day, 
It was hot — very hot— 
that day, on the long 

brick “paved hill. As a set 
of four ears was waiting 
on the starting ramp* a 
small driver suddenly 
produced a can of talcum 
from his pocket, and lib- 
erally powdered the 
treads of his rubber tires. 
He had noted that the 
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HkKfeEb fcir murlejuf llwi I". F, dcwtrLtfa L'tilUpurS- 1 

T&p, troiijrf arcund I93£ winner, Maurice Mi, tftfruJri faffrinj? i/iio micro* 
pAiJni. Bof t om P suggested <can*t ruction rtf whmtl and tire far the derby car 


tar 5 squeezed up between the brick, and 
broiling hot, was soft and sticky; It would 
cling to his tires, and slow him down. But 
he knew the tar couldn't stick to his tires 
so long as they were covered with talcum. 
You see, we engineers don't have to tell 
boys like these youngsters how to build 
soap box cars. Rather, I think it might be 
a good thing for automobile engineers to 
go to Akron next summer and, perhaps, 
pick up some pointers from the boys. 
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By PHILIP IL TARR 

Pfty&icQS Rc/tcarch I.abar af ar 
The 0. f, Gvadrith Co. 

The advantages of the ribbed racing 
tread such as was used an the winning ear 
in the 1935 Soap Box Derby have been 
known for some- time. For straightaway 
racing purposes this type of tread has the 
least rolling resistance of the many tread 
designs available. Under the conditions of 
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Lines 


senlatives of Pan-Ameri- 
can and the British Im- 
perial Airways were ar- 
ranging joint transatlantic 
service to weld the last 
link. From New York you 
will fly by way of Mon- 
treal and Harbor Grace 
to Cobh and London* or 
via Bermuda ? the Azores^ 
Lisbon and Marseilles, 
From Europe you will 
board a plane for the 
Mediterranean* Baghdad* 
India and Siam* Air 
France extends to Saigon, 
soon will reach Manila; 
Dutch and British lines 
fly from Bangkok to Sing- 
apore and Java, and will 
extend to Manila, where, 
you will board a "Clip- 
per” for San Francisco. 


Schedule 


Seventeen 

t Hi 


IMD10, 


Polo-Golf Gai 
Is Played ir 
Back Yard 


Black line* repruxant pwtfll r*M(w; HtQV? dotted tines are routes I# 
64- opei'frt*^ soon, Lighter dotted 1 1 jtf murfts P&st-Galty route 


Combined features of 
polo and golf appear in a 


Seventeen days around the world by air 
lines on regular schedule! Only two gaps 
remain to be bridged before this dream 
becomes a reality. British* French and 
Dutch aviation companies soon will ex- 
tend lines linking Bangkok, Siam, with 
Manila. Then, with the inauguration of 
regular air service across the Atlantic 
from New York to Europe probably by 
1937, you can chart a 24,000 -mile air voy- 
age around the globe and reach home in 
seventeen days, Magellan's flagship, the 
“Trinidad,” was first to circumnavigate the 
earth in 1522* taking 1,053 days to do it, 

Drake sailed around thirty- 
* 1 *jne? , Asy^ faster. Railroads, and automo- 
biles and airplanes slashed time and dis- 
tance. In 1931 Wiley Post and Harold 
Gatty first flew around the top of the 
world in less than nine days. And while 
the "'China Clipper” of Pan-American Air- 
ways was pioneering the new skyway from 
Alameda bay to Honolulu, Midway and 
Wake islands* Guam and Manila, repre- 


new back -yard game in- 
troduced recently in MiamLFla. The game 
is played with a sticJc that rose moles both 
the polo mallet and the golf driver. Put- 
ting the ball into- the hole is the "goal/ 5 
and it requires a sharp eye and good judg- 
ment of distance, just as in golf. 



Odd sfret-jf and halt used in gamm whrvh CAmbiitra 
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Tower 



SUPPLY PlPE. 


LARGE SCREEN 
MEDIUM StRLEN 
WtlOlUH SMALLS 
SHALL SCREEN 
FINE 

Y FINE 11 
IXTSA FIXE ** 


PREVENT 

VM I M D FROM 

BLOWING 

SFRAY 


RETURN 
PIPS, TO 
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Passing wipr through the (hie mesh 
5icreen^ whii/h are a part of a "cooling 

lower ” lowers the temperature several de- 
grees and p takes more comfortable a 
swimming pool near Phoenix* Ariz r The 
wateFls broken into progressively smaller 
droplets and evaporation produces a cool- 
ing effect. Operated in conjunction with 

a battery of filters, the tower helps to In- 
troduce oxygen into the water and in- 
creases the sanitary conditions. Samples 
taken from the pool by state health au- 
thorities were reported free from bacteria. 


Compact Woodworking Unit. , 
Has Tools for Many Jobs 3 

Consisting of six tools in a combina^gp 
machine., the latest aid to the woodworker 

is compact and inexpensive. It has a ten 

by thirty-six wood- turning lathe, a dr^l 
press that will carry up to one-half in* 

drill, an eight -inch disk sander, a twelve ^ 
inch jig saw, a five by three -fourths incl( 
emery wheel and a mandrel to carry a ^i?J 
to eight- inch ripsaw* Ii requires only g 


Windproof Cigarette Lighter 
) Has Perforated “Chimney” 

Equipped with ffi / 

a perforated \ 

li c h i m n e y” a 71 

T* 

Wi ndptoof cigar- r ~- 1 i u 

ette lighter ignites 1 I 

a shielded flame ■ I 

at the press of a i 1 J 1 | ! I I 

thumb. It is adapt- I*. jH ■ 

ed to outdoor ! -B 

sporty hay auto- ■ ( I 

malic flint control, _ I 

carries two weeks’ /■ P 1 

fuel supply and I [-31 l 

has a removable ^ I 

tank which can be — — - 1 

used as a torch. It 

will bum any of the common lighter fluids 


StmpUJftd EdufrfwDrJei'rE# jnac/tmv JiaJ a number 0 

different ffioii for the cra/frman 


short time to adapt or remove any uni 
Equipped with bronze- and babbitt bear 
ingSs, the machine is built rigidly to with 

stand hard usage over a long period. The^CBy atomic bombardment experiments, a 
table on the jig saw may be turned around new value for the atomic weight of hydro- 
for sanding and may serv^as the turning gen has been fixed at 1.0081 instead of 

rest for the silsaw. . f / ~ LOGICS. / r/ 
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ffi* fft?m Warner Brath<irf r “Captairy J- Ih Th* ftffAt bittern tuia ships in thif iiijj 

ftFl IJT^OhSi* ieurtd fftl jjhfridi j dcparfm£.nf f ft# 


ITS the boast of Hollywood that there is 

C ,, no spot on earth that the movies 
haven't reproduced to order, for one pic- 
ture or another. They re- make tho world 
— mountains. jungles, deserts, rivers, suu- 
' shine p moonbeams, fog, sandstorms, light - 
■ mng T volcanoes, rain or snow— the special 
effects department will make any o£ them 
. /to order. 

* To the special effects crew, moving a 
naval battle, a snowstorm or Manhattan's 
skyline indoors is just a part of the day's 
work. And this moving of all outdoors 
^Qiita a sound stage is not the result of 
‘"process shots/* miniatures or trick pho- 
tography. It is down-to-earth physical 
and mechanical accomplishment, on good 
concrete and steel foundations. 

The shots are not obtained by photo- 
graphing through painted glass^ but by the 
sweat of thousands of carpenters, struc- 
tural steel workers, electrician^ mechan- 


brains and skill of artists, designers* engi- 
neers, chemists and special effects experts, 
Warner Brothers has just completed a * 
“crafts building,” nearly all glass, that will a 
be used to house specialists in resource- 
fulness and originality. 

It is their job to find a way to do the 1 
impossible things that must be done when*-, 
the movies re- make the world to order."" 
From their desks, laboratories and expert- * 
fnental vaults go the plans that the work-i 
ers in the foundry, the woodworking de- 
partments, the mills, the plaster and mar- v 
hie plant, the electrical department, the^ 
machine shops, the model works, the art£j 
gallery, the scenic and wardrobe depart-**' 
merits must follow to accomplish the,., 
amazing results required. 

Process shots are all right in their place, ’ 
and miniature sets will pass for long shots 
or quack shots, but when a script calls for rH 
thirty husky pirates to swing, on rope's 


ics and specialists of all kinds, and by the 
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end, from one ship to the other, and drop, 
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cutlass in mouth, among 
the enemy * no model or 
miniature maker can do 
the job. It takes struc- 
tural steel workers, car- 
penters and mechanics, 
So when it was decided 
that ‘"Captain Blood” 
should be made on the 
home lot, in the studio's 
sound stages* instead of 
going on location r a big 
problem was passed on to 
Warners* miracle worker. 
Anton Grot, Carrying the 
title of art director, he is 
really the big brother of 
the man in overalls, and 
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Stmdiv officials looking over of indoor itts prior to Ihe 

making ut * r Captain Blot iJ/" and the fight between the ItfM pi- 
rate ships which *i'a& staged indoors 
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photograph like ships at 
sea?" the? studio execu- 
tives asked Grot P 

“We can build any- 
thing/' was the reply. 

L But they must he au- 
thentic reproductions." 
warned the executives. 


ance. we a maKe your 
sea shots so natural 
you’ll get seasick" 

Grot burned midnight oil figuring a way, 
* bring two battling ships under full sait 
;ross a billowing sea and ram them to- 
other to permit a bloody battle to be 
>ught over their sides and in their rig- 
ng — and do it inside a sound stage. Grot 
orks from pictures and gradually his 
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Lofty Texas Memorial Shaft 
to Have Fast Elevators 


placed upon poles and operated on p_ywer 

regulated to cover a radius of only 
half ei city block. Directional antennas on 
the vehicles are set to pick up the weak 
stations as they approach them, and the 
street cars have receivers tuned to pick up 
only these stations. As the vehicle ap- 
proaches the corner, the receiver picks Up 
the signal and from a loud-speaker an- 
nounces the street. These weak stations 
also are suggested as a means of fog warn- 
ing. Operators of a ship or piane hearing 

one of the limited power stations would 
realize that the craft was too close to 
shore or ground. 


J Man-Made Wind Saves Fruit 
from Damage by Frost 

Standing guard like a sentinel over a 
vast citrus fruit orchard in Whittier* 
Calif., is a wind-maker with a sixteen- 
foot propeller ready to thrust back any 
invasion of frost. In freezing weather it 
has actually prevented damage to trees. The 


Efatwtars mi!! takm ritfht&n ira to tfti top vf thiw shaft 

planned os IfJfas memQnai 


Towering 550 fcct> the giant memorial ^ 
shaft to hp erecte d o n the San Jacinto bat^ j 
tlefield near Houst on. Tox^ will h^ vc fast 
elevators to carry sightseers to the ob- 
servation level near the top. The base of i 
Lhe shaft will house relics of the battle in £ 
which tile Texan 5 under Gen. Sam Hous- t 
ton won their independence from Mexico*^ 
The memorial is a part of the plana drawn % 
for the celebration of the Texas centennial* - 


Radio Announces Street Name 
in Trolley, Bus and Auto 

J Controlled radio is used in a system for 
announcing street names and historical 
information in street cars, busses and 
autos passing near by. Two types of trans- 
mitters have been developed* one an- 
nouncing from film and the other from a 
phonograph record. The transmitters are 
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blades, whirling at 950 
revolutions per minute, 
draw down warm air and 

keep it circulating in the 
grove, for frost docs not 
form if the air is kept in 
motion. The propeller 
and its motor are mount- 
ed on a rotating base atop 
a forty-six foot steel tow- 
er. It guards a f orty-acr- 
citrus grove. A special 
study of its effectiveness 
is being made with in- 
struments installed a I 
four stations in the or- 
chard by the U, S H weath- 
er bureau. .-*? , - J 


Whale’s Big Molars 
Replaced in Jaw 
for Exhibit 

When a cameraman 

visited the grounds of the 


■^1 1 p j r . jHI w flpjpUrl ah rTiUd-l Ll-ta IH 

national exposition at San *i fl trims 

Diego shortly before its 
reopening, he found one man replacing 
the molars in the jaw of a sperm whale. 
The whale k one of the wonders in the 

Palace of Natural History." Thirty- six 
giant set in "the whale's jaw, 

just as they were when £hc big mammal 
was taken far at sea/i L. (1 , . /in . 


Japan is going in for streamline design- 
ing in its modern engines. Hauling the 
fast express train between Osaka and 
Nagoya is a ‘steam locomotive streamlined 
Ur l-eHuce - air resistance. It was built in 
government railway shops recently. 


Pouriilg Spout for Metal Can 

Prevents Spilling 

Liq 


ui as can De 
poured from tin- 
can containers 
without spilling by 
using a spout at- 
tachment shaped 
like a U-ptpe with 
sharp ends. The 

ends cut through 

the top of the con- 
tainerand the con- 
tents of the can 

through a 


pass 

spout when the can is tilled. The spout is 
hinged so it can.be folded against the U- 
Uibe when not in use, thus seeling: the con- 
tents if all the liquhbis not emptied at once. 


Tiu: phofngrizpliL'r cuuylil lht m “dtirfc 
fill" Lif ui ork aft hunt teeth € 
LL-hal* ift S'. Jr pnxitian building 
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e Horses Reauire Shoes 


happen to a large city In an air 
alfcack, Prof. Zarsetti says: b The 

small size of these bombs may ap- 
pear almost ridiculous, particu- 
larly after considering the tons of 
gas required to produce lethal 
concentrations* The small incen- 
diary bomb Is particularly lilted 
to airplane raiding- It does not 
have to be aimed and a single 
two -ton bomber could carry near- 
ly 2,000 of them- Granting that 
only one in 100 makes a hit, that 
single bomber will start twenty 

fires within a lew minutes of each 
other. What simultaneous fires 
would mean in a city like New 
York, may bo understood by con- 
sidering fhajt the Cunard pier fire 

in 1932 summoned one -fifth the 
entire fire-fighting apparatus in 
the city.' 1 The thermite bo mb is a 
mixture of iron oxide and pow- 
dered aluminum, or magnesium * 
which is stable if protected from 
moist air- But if heated to a high 

temperature at some point, it re- 
acts violently. 


Soldering Unit Makes 
Own Gas Supply 

Housed in one compact unit* an 
economical soldering outfit pro- 
duces jts own gas supply from carbide and 
Water. 1 One .charge erf carbide will do four 
hours of continuous work and it is claimed 
the cost of operation per day for ordinary 
soldering, light brazing or torch work is 


[Jr r fitttsio r wj a soUc-rh'iifi of he has designed 

for radrt^ saddle unit ham \CSS horse* 


Shoes must be “tailored to measure for 
race horses* and it takes considerable skill 
to shape up shoes of the exact weight and 
design for the fast- step ping horses of the 
turf- Dr- Charles K Hu talar, a clergym an 
p of Pomona. Cali f.. ma de "a specialty*' of 
shoelTrir race horses* and has collected ex- 
amples of the many types of shoes worn 
on the track. They must correct any weak- 
ness of the horsed leg or foot and must 
meet weight requirements within a frac- 
‘ tion of an ounce. 


Tiny Fire Bomb, Not Gas 
V^iReal Peril in Next W 

That the tw 


pound incendiary bomb t*t 
thermite will be the real peril in the next 
■war is the opinion of Prof t F.nriq| ]> 
Zane tti of Cult^pibia University T s phpm ij 

t ry"9jepartmcnt. In discussing what might 


supply 


Soldering outfit uihieh PtiJierfl-frS its tiu'n E 

tz charge ai carbidp'qnd LL'ufe 
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only ten or twelve cents, No pre- 
heating or pumping is necessary 
and the iron is hot after one or 
two ItflfuiteSi J 3*he heat can be 
regulated for light or heavy work 
and the torch is equipped with a 
needle regulation and fresh -air 
feed device which is automatic in 
operation. The torch also can be 
used for melting or burning off 
colder or paint. The outfit is 
windproof and produces no dust, 
smoke Or sparks. 


^irplanes Help Develop 
oi New Flower Varieties 

Airplanes that chase summer 

back and forth between the hemi- 
spheres are stepping up the work 
of horticulturists in developing 
new flowers to double-quick time. 
Instead of the old, tedious process 
of waiting for spring to plant new 
seed varieties, the scientists send 
the seeds by plane as soon as they 
mature to some spot in the world 
where the season is right for Che 
new crop. One plane acted as the 
“stork'* for a giant nasturtium 
with sixty petals, first nasturtium 
to receive a patent in the United 
States. Three years ago a double 

yellow nasturtium was found in 
Mexico, with eight to ten petals 
instead of the usual five. David* 
Bu rpee bega n in June, 1933, on his 
CaltformaTarm to cross this Mex- 
ican nasturtium with various col- 
ors of the single variety. It re- 
quired 50,000 pollen a lion 5 by' 
hand, the seeds being flown to Mr, 
Burpee's greenhouses near Phila- 
delphia as fast as they developed* 
Second generation seeds were 
grown there, and in November 
were flown to Florida , Puerto Rico 
and Buenos Aires h planted, and 
the next generation of seeds flown 
back to Philadelphia and Cali for- 
ma, chasing spring. One seed 
finally developed into the super- 
double nasturtium with sixty pet- 
als. which is sterile taut can b^ 


.Sr L= hi r .tff p of jainlcf in irStf. JV ffUtfrcf £17ftECJ? Iff tf&cd 

1 o npp\y pressure far planinft property 

Equipped with a new guard which permits rib- 
bon-thin planing in complete safety, a power 
jointer for large or small industrial plants is on the 
market. The guard is so designed that work can 
be fed under it while the operator's left hand, rest- 
ing on the guard,, applies the necessary amount of 
pressure. This permits planing wood down to a 
ribbon. Algo, thin 3 narrow strips may be planed to 
practically nothing by feeding the strip between 
the fence and the curved inner edge of the auard. 


grown from seeds by using the The jointer enables the operator to produce very 
proper treatment, accurate work. 
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nings on cold, hard figuring. Luck 
Jias very little to do with il. Dan- 
germia as their work appears, they 
take few unnecessary chances. 

Among those who race for the 
purse instead of the roar of the 
prowd i.s Chet G ardner, known as 
“king of the money drivers 1 * 

e^ise of his consistent wins* In 
'the last five years Gardner has 
grossed hotter than 825,000, Gard- 

car and pulls it 


■7 ner owns 

on a trailer behind his sedan from 
f track to track. In the last four 

*i_ years he has competed in more 

■- V ” A 

than 500 races on sixty tracks and, 
except for a dozen times when he 
failed to finish, ho has nearly al- 
ways placed among the winners* 
Kex klavs . the young Californian who 
leJFlbe last Indianapolis race until forced 
dut with a broken spring shackle, has net- 
ted 812,000 in Joss than three years and 
averages better than §100 a week the year 
round. Since he doesn T t own his car and 


'T'HERE are hundreds of professional 

A racing drivers but you can count on 
your fingers and toes the men who make 
money at the game. Yet driving with 
death at the radiator can be made a pay- 
ing business, i 

Big time drivers like Kelly Petillo, Louie 
Meyer p and Wilbur Shaw base their winf 


owner s 
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rive 


year. Wnat arc the secrets rov 

earning a living on the track? 

First, says Gardner, 5s strong, 
sturdy equipment, “If yon can't 
finish a race there + s no need to 
lead it/ 5 is his motto. 

The terrific hammering on dirt 
tracks has shaken apart many a 

prospective winner and in nearly 
every race three or four cars de- 
velop mechanical trouble and fail 
to finish, A part that costs only a 
few cents is more important than 
the engine if it breaks down Un- 
der the strain. 

But often a car finishes race 
after race without troublo. then 

everything seems to go wrong at 
once, In one 200 -mile race the 
favorite had gone only a few Japs 
when a new tire blew out. After 
a pit stop he started out again. 
Then the steering gear froze. That 
took ten precious minutes- to fix.. 
Next the cap vibrated away from 
the cowl oil tank and the driver 

was sprayed with oik Finally, 
coming out of the last turn, his 
clutch broke. The man. behind 


Che l Curinrr uftirrirtS tf-TGItfn 
a ll' u r J c J LL'inmT of Sfie^d 
dutffi. Btl&W, fighting- far 

the J l' lI lJ 
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slowing down 


Measuring iht lop of a machined piston T and pif ^rrMf flf ivurli- Art St rfletr 

during 4i *tvf* uJhtft *t>*r y J 


him took seventh place and $750 in prize 
money, 

Gardner figures he 'lost’ 1 a $900 purse 
because he trusted his axles too long. He 
had installed new heavy axles early in the 
season and failed to inspect them period- 
ically. Then one of them snapped in the 
middle of a race. The best way to hunt 
for i rouble is to wash the parts in gasoline 
and tap them with a hammer. If a crack 
has started, oil is forced out of it and the 
weak spot can be seen. 

fc ’The best position in a race is usually 
the leadj V Gardner says. "If the car and 
driver are good enough it 7 s best to take 
the lead on the first turn before the field 
is at top speed. If that fails, wait for the 


cars to string out, then 
pass them one by one* 
Fighting for the lead in 
the middle of traffic is 

always dangerous* If the 

leader should spin, every 
car behind would crash 
into him. And there's no 
way of telling what a 
blowout will do, I've had 
a front tire go flat and 
hardly hurt the steering 
qualities at all, Other 
times a blowout turns 
a car over. A driver 
should never push his car 
past the point where he 
has good control, just as 
with highway driving. 

"Sometimes an experi- 
enced driver will hang 
back on purpose. Near 
the end of a race the 
leader may blow a tire or 
make a pit stop to change 
a wheel. Then a smart 
driver who has been 

on the 

turns to save his rubber 
can work his way to the 
front and hold it. Wrecks 
are always expensive and 
careful drivers usually 
think it wisest to take 

third or fourth place 

money at a safe speed 
than chance a wreck. 1 ' 

Gardner has never been 
in a serious wreck and in 
only one in which another car was in- 
volved, His worst injury was a broken 
collar bone received at the beginning of a 
200 -mile race. Loaded down with gaso- 
line, his car spun on the first turn in front 
of a field of thirteen cars. All missed him 
and he hit the fence* He barely escaped a 
part in a spectacular crash when he made 

a pit stop at Altoona in 1029. A - few see~ 
ends after Gardner stopped* a car went 
into a spin on a steeply banked turn. Ray 
Rcech swer\ r ed out of the way of the 
spinning car and struck the outside iron 
railing, backed with heavy timbers, which 
bounced Keech^s ear back on the course. 
Along came another car that rammed 

(Canthu>(d to page 9 36A) 
























Wave Pattern 


Musician 


rove 


Using the oscillograph, 
which traces the exact 
wave pattern of any sound 
on a glass plate. As the 
oscillograph operates, 
strips of cardboard on a 
frame are used to mark 
off and cut out the sound 
pattern as the waves ap~ 
pear on the glass plate. 

A draftsman marks down 

the pattern and workmen 
make cutouts of it. Pro- 
jectors and other equip- 
ment arc employed in 
making from the first pattern a music- 
wave record which is perfect for that voice 
or instrument, harmonics and other wave 
shapes being added. Then the musician 
places the perfect pattern beside the oscil- 
lograph and practices to make the pattern 
of his voice or instrument exactly ly^’ the 
perfect record. When, the two patterns are 
identical, the musician's rendition may be 

said to be perfect Thus, thejnusician de- 

Cockpit Encfosti 

Conversion of the open 

roii] id shit*, is achieved 


Sound wavos from violin appear on. oscillograph at Mi. From these, pat 

terns bfi? mode tor the musician to follow in practice 


pends not upon the human ear. which va- 
ries in every individual, but upon science. 
There are many sounds that the human 
ear cannot hear. Leopold Stokowski, of* 
chestra leader, is devoting much time to 
research in an attempt to bring to thej 
ear of all the hidden “overtones." Ivan 
EremeefL research en ghyeej^. _ha£_freen 
T&TSFfcing with Mr. Stokowski in an effort 
to solve the problem. 


it cover. One flyer constructed and 
25 fj his plane with an enclosure 
*ivhich cost slightly more thafl 
tSSIO.OO. The conversion was made 
i ^without changing the primary 
c ’ Structure: of the ship, Thorp 
^jno welded joints and the incrcasq 
weight is less than eight pounds. 
Spoors of the enclosure are hinged 
*at the top to facilitate emergency 
JSparadrmt ■ ■ jumps. Flying charac^ 
t eristics of the plane are un- 
Elhangod, save for a slight increased 

top speed, Installation of the 
it over as sample. Occupants of the 
" cabin may converse freely with^ 1 
- out annoyance from the roar of 
Mthc engine.. 1 


e to a yet 

attach! »g 


£flcfaatxr« is shown in pint* around cachpil t ma 

an nrr-wpaf/ifr c raft. Vi&jbn is not obst 
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Plane Fits into Garage 

When Wings Are 


CHAN J : 


De nransl rating, houf hinged d - i n ^ v can he Tcn'-jiuJ t*,* permit housing the 
pfane i In ai'dJJTai'Jk / The ship cruises at ISO putes p?r flour 


The 

heavier constituents of 
natural gas, such as eth- 

ane r propane and butane, 
ako can be used in the 
new process and attempts 
are being made to con- 
vert the main constituent, 
methane. So the day may 
come when the natural 
gas fields will be the 

source of high-test gaso- V 

At present, poly- 
merization fuel probably 
will be used mainly in 
blending with inferior 
gasolines because 
modern auto engine 
not require such 

test fuel. The new gaso- 
line also may be used in 
aviation engines, which 
require high-test fuels on 
account of hSgh-compres- 


Rated at a lop speed 1 " 1 of 170 miles per 

hour, a new four-seater monoplane man- 
ufactured in England is housed in a small 

when its wings are folded. The 
craft cruises at 150 miles per hour while 
fully loaded. Its flying range is 630 miles* 
The plane is another product of the move- 
ment to popularise flying for the family , 
which makes it necessary for the ship tb 

to fly T reasonably safe and small 
enough to be housed in a small space while 
not in use. A number of small, low-priced 

planes are being tested for the same pur- 
pose in the United States. 


sion ratios. Gas produc- 
tion from cracking operations is about 300 
mi Dion cubic feet annually from which 
might be produced one billion gallons of 
gasoline by polymerization, This would he 
about five per cent of the total motor fuel 
output for the United States for one year. 


arrow Adapted to Snow 
by Attaching Runner 




l~. 

** 


Gasoline Made of Waste Oases 

Is Almost "Perfect”** 

eversing the process of “cracking” to 
uce automobile fuel has resulted in 
production of gasoline which is j’ated at 
ninety to 100 octane, or almost ‘’perfect 11 in 
antiknock value. This new procei^ called 
polymerization* consists of building up 

and liquids which 

fc , at ordinary temperatures by the appnea- 


means 


lion of high pressure and heat. 

^ that refinery waste gases, which gre a by- 
product of the cracking of heavy oils to 

n lake 


UJ hif/ . 


Fastening njnner rigidly to the wheel coniMftt 

uthMlbartGu) f#r y€&r-raund erst 

With a single runner attached to its 
heel to facilitate operation on the snow, 











































Alt MECHANICS 


a whcelba 

the year round by ^ i « 

Merit of Mainer' From 
early fall to late spring, a 
period in which Maine is 
subject to considerable 
snowfall* the wheelbar- 
row is used as a sort of 

sleigh or sled. It slides 

easily over the snow on 
its runner* making it pos- 
sible to carry large loads. 


. > Beached in Dense 
Stands Like Balanced Rock 


oat 


Y* Inner Tube 
^ R ides the Waves 

at the Beach 

Riding the ocean waves 
is an exciting water sport 
which is made even more 
thrilling by using a "boat" 
without a bottom or si 
The craft is made of in- 
flated inner tubes at- 
tached to a cypress 
framework with canvas 
strips. The forward sec- 
tion of the boat also is of 

canvas and the craft stays 

afloat e\ r en when eneoun- 

Tcring big waves.. . m i , 

" > * 
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f/ig/e umJ dry on an; EngU&h beetth 4 Vfttt ax t knur; ft propped j'n if dry 

rfonrfi the steam rt "Mfchatis Pouts us r? u)htrr she grvunded m l-otf 


Bun aground at Lilstock p in the 
channel during a soupy fog, the 
steamer ^Mtchali5,_Poutous 

and dry on the beach like a 


stands high 
need rock. 


Her crew of twenty -nine? was rescued by 
lifeboats from neighboring English ports. 






Tape Kilts Moths in Clothing 


by Emitting Vapor 




IV 
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WjvF-rjJmc boat 


o/ fnntr 


■ m 


Moths can be destroyed in clothing by 

i-is^ng a new gas tupo which firni^ jin 

sectiddfe-Yppor. The tape comes in clean* 
non -adhesive rolls which cun bo cut into 
convenient pieces to be inserted in sleeves, 
trouser legs and other parts of garments* 
Vapor given off by the tape does not stain 
or injure furs or clothing. Mo heating is 
required and there is no lingering odor. 
Applied in tape form, the active insect!- 
is spread out for rapid evaporation. 
Materials to be protected are wrapped 
tightly to prevent the gas from esca 
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the fireproofed lumber is 
said Ip be equal to that of 

untreated wood. Ability 

of the wood to take paint 
and varnish is unchanged 
and its weight is only 
slightly greater. Fire- 
proofed floors subjected 
to the intense heat and 
flame of gas-fired fur- 
naces came out blackened 
and charred on the ex- 

i ,|i 

posed surface, but intact - 
arid otherwise sound after 
extensive tests. 


Jonahs’ in * 
Prove It’s 


Eater 


t'f, "/flflajfrt" standing in thv jou>5 j u?ha, 

its* open boats Pd rtif cfi thv fiujfc rrr<i rrmiuLs 


Almost obsolete methods still are used 
. with excellent results by Maori natives in 
4 . catching whales. The Maoris hunt the 
huge mammals in open whaleboats when 
"the creatures pass the coast in large num- 
bers on their annual migration to and 
from the Antarctic, Just to prove that 
they really catch the big ones and that 
these whales deserve the title of man- 
^'eaters, two natives posed inside the jaws 

of one of the mammals. Standing inside 
/ the mouth, which looks like a big steam 
shovcI t they had plenty of "’head! room ™ 


Lumber Is Made Fireproof 
-n by Salt Treatment . „ 

ood that is 


a c heal I y ntficombusti- 
£ *. ble and nonflammable/’ described in this 
i_ l manner by the laboratory of the National 
Board of Underwriters after tests, has been 
*”j [ produced by Protexol Corporation, Walls 
and floors of luartb^f Ift^LeiTwith incom- 

I 

bustible salts have been found to act as 

i 

fire-stops* preventing the passage of dame 

-■ ' and confining the lire to its point of origin. 
* The fireproofing properties last through- 
,, ^Vout the life of the wood. Workability of 


fro/Ftc i$ af 


n at rnaunti'd policeman fra 
turd rtf by jfff/ttp OFI $ tirrup 
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Crash Boats 


mers 










One task o £ Pan-Amer- 
ican Airways in main- 
taining its transpacific 
route is to keep sufficient 
supplies of fuel, oil, water 
and food at the Midway, 
Wake and Guam island 


bases. Important links 
this supply service arc 
four taw boats or "crash 

boats/' These are thirty- 

eight foot, twin-screw 
tugs which transport sup- 
plies from freighters an- 
chored olT shore and also 
go to the aid of an air- 
liner at sea in case of 
trouble* These tugs re- 
semble the old type dou- 
ble -end whaling boats. 

They are powered with 
two gasoline motors of sixty horsepower 
each, have a speed of eleven miles an hour 
and a cruising radius of 1,100 miles. Liv- 
ing accommodations for four persons are 
provided below decks. Radio compasses 
like those aboard the. air liners are part of 


Photos Given 


CrafJi hoots which Will (fa la aid af transpacific air linen iff trouble at sea 

and wi!I afao sere# as taw boats flf- island bases 


the equipment, and the boats are so de- 
signed that they can pass under the wings 
of an air liner at sea to service or replace 
a disabled motor. The boats often make 
trips between supply ships and shore with*' 
barges carrying loads of sixteen tons. 


Tones by Secret Chemical Proces 






Dr. Arth lit R ij Jzm l?: oxaminijisr phnia%rapFi of uru • J L l i n SC C Hi* 

which he has printed in lanes by his own secret formula 


Printing photographs in color 
tones is the latest accomplishment 
of -A r t.hur lindzmskL conductor of 

the Cleveland symphony orches- 
tra and - an enthusiastic amateur 
photographer. Ho has developed 
an original process for enhancing 
prints with color toncs f and is 
keeping his chemical formula se- 
cret white continuing experiments 
to perfect the method. In the il~ 

lustration Dr. Rodzinski is exam- 
ining a Moroccan scene ho photo- 

ill k= 

graphed last year. The building is 
printed in a tan hue, and the col- 
umns are milky white. 

I! Cacao or cocoa beans were the 
monetary unit of the Aztecs and 
Mayans of Central America at the 
time of the Spanish conquest and 
were also used as a beverage, but 
only the wealthy could afford to 


























phers and photography, 

and will sponsor candid- 
camera nights at local 
theaters. 

The idea of admitting 
photographers to theaters 
and other places and lot- 
ting them shoot to their 

heart's content is spread- 
ing* and it's great fun for 
the camera owner, for 

there is a fascination 
about stage photography 
difficult to find in other 
branches of the hobby. 

The making of pictures 
in the theater, radio stu- 
dio and wherever else 
there is fairly good arti- 


in the reach of amateur 
photographers, thanks 

largely lo new high-speed 
films. Not many years 
ago a camera, equipped 

with an f :4.5 lens — that is, 
one whose focus is 4.5 
times as great as the 
maximum diameter of 


f I ‘’HE photographer who likes to snap 
A pictures of .stage shows and other dif- 
ficult subjects has had a break. Not long 
ago the girls of Earl Carroll's ‘"Sketch Book 
Revue 11 performed before a New York au- 
dience composed mostly of 400 amateur 
cameramen, and thereby inaugurated a 
new deal for people who make pictures 
for fim. 

Little cameras, big cameras, cameras 
equipped with super- speed lenses, and 
others with ordinary lenses snapped in the 
orchestra and from the boxes. Other thea- 
ters have taken up the idea, and have an- 


Intcrcsting hits of tic tram q n the ifagp jznJ before the 

microphof le euugfrt the candid edmerer, 

theaters specifd perfermaneex for ph&twErupfi£T$ 
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the lens opening — represented 
the ultimate in speed equip- 
ment, and was correspondingly 
high-priced. 

Today, a great many ama- 
teur ca m eras having £ : 4 . 5 lenses 
are in use. Their cost is not 
great and with such a lens it is 
possible to obtain very good 
pictures of stage action* Of 
course, there is a limit to what 
cars be done. Whereas, the 
miniature camera having an 

f:I P 5 1ens n which is nine times 
as fast as the 4,5, can shoot pic- 
tures of a dancer at one two- 
hundredth of a second* the 
f;4J» lens owner would have to 
wait for less violent action,. 


been increasing gradually, so a given 
camera lens today is, in effect, sev- 
eral times as fast as the same lens a 
few years ago. High-speed panchro- 
matic 


available today for roll- 
film and film-pack cameras and those 
using thirty-five millimeter motion- 
picture film can be loaded with a 
new material whose speed is consid- 
erably greater than that of any other 
film. Humors have it that even high- 
er speeds are in the ofBng r 
So, as far as film materials go T the 
amateur photographer, regardless of 

the camera; can gel printable results 
from the average stage show. It is 

entirely possible for a skillful pho- 
tographer to obtain a successful pic- 
ture with an ordinary box camera* 
He would, of course, have to wait 

until action is temporarily suspended. This 
waiting for the psychological moment is 
one of the tricks the theater photographer 
must learn. Almost any action has mo- 


Cafrleru 4. r nfii p-rcjjq rin.g to make a shot at a radi 

Arp qjJcp.fi, and soffit ifiupperf by e and id camtremetn 


which he could snap at one- twentieth of 
a second. 

For theater and similar photography 
under artificial light conditions, fast pan- 


chromatic film, sensitive to all colors, is 
used almost without exception. During 
the past few years the speed of film has 


men Is when the performers arc relatively 
at a standstill. By learning to anticipate 
such moments, shots can he made at rela- 
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lens. shutter and film controls projecting 
through. Stout cloth padded with a layer 
of cotton or other sound-absorbing mate- 
rial can be used. 

Many failures in theater photography 
result from camera movement. Often the 
shutter speed, because of light conditions, 
is not great enough to overcome muscle 
quiver and other body movement. T£ pos- 
sible* rest l he camera against some solid 
object such as a baJcony railing: or use a 
tripod. Or bold your breath and try lo 
keep from quivering when you snap the 





PhtitOgfAphtri tf htiAoting rr A radio- hrOuifcnifl. BitotP, 

ll laiiing far the psychological moment 

lively slow shutter speeds. Another trick 
is to snap the shutter as the performer 
moves toward or away from the camera. 

The front row of the orchestra usually 
is a good location for the photographer. So 
are boxes near the stage, and front bal- 
cony seats. Better see the show once be- 
fore attempting to make pictures and pick 
the best location for photographing. If the 
camera shutter is noisy, wait until the or- 
chestra is doing its besb or build a sound- 
proof case for the camera, leaving only the 


iers can 

hold miniature cameras steady while mak- 
ing one-half-second exposure^ but it is 
safer to support the camera against some- 
thing solid. 

The average theater stage is well enough 
lighted to permit pictures to be made with 
available Films and camera equipment* 
without resorting to various tricks that 
boost the film speed. However, the rabid 
photographer cannot resist prefogging Film,, 
bathing it in ammonia^ or otherwise trying 
to make it faster. 

Prefogging is making a preliminary ex- 
posure in a way that will fog the film 
slightly. This can be done by letting a very 
weak light fall on it before it is loaded. 

{Continued to pa so I Mi A) 
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Switch Controls 


Miniature 


T op i L>‘ HI i&m 1 V a a d r i n g 
switches aril re A fonfroJ riberw 
Ciion pl^ Phr-Hiuf cjf^ il-PSfg r \ sffl 
and constructed hv him in his 
Br&Qhiy n home, j V ote? fA* arrrLrN 
cdc-cirEe fJTrtrn trird fjnj 
On micfy ct hvatde the 

track. TFHirFiiS roll,, hells iinglv 
and chimes vf if*4t Wedding 
March jfsu^ frsm a- JrifJc church 
when th& current ej jtpptied by 
throwing a j-EWrfcr/i 
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uper -Liner Planned for Fast Ocean Service 



< rc-nditinn o / jri'Af Jjnrr lo c^anxtrurjtrcf Aftcrnfrc scnicr. i Vote f-lmf decks arc r n li'cki ; d 
ti/ul (licit errtf ne pt/rthaS^ r Th# ship uyifi he ruppUvd cradfrioflccf 04> b.y Juftsf e^urpm^n-t 


One of the two 



super - 

liners planned the north Atlantic serv- 
ice is depicted by the artist as a radical 
departure from accepted ship design. The 
entire liner will be sealed and air- condi- 


tioned, with no - open decks and no port- 


holes, Far different from anything afloat, 
it will have a speed of forty -two knots and 
a passenger capacity of 7*000, Advanced 
streamlining is a feature of the ship, One- 
way fares to Europe of $00 are included 
the plans for the new service. 


I 


1 . 


T~ 2> ^Grinder with Human Touch to Polish Eye for Telescope 



Operating with an almost human touch, 
a giant grinder will both grind and polish 
the 200- inch mirror for Lhe world's largest 


Mirror CtfJF ulhith u!r II fee uae d i jt fj n 

teizxLope. Frtte ittbIephs s^t 


r the w 
r a tv? 


rym 11 far tarrJcrni 

a "huJlvn ioueh” 
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bridge upon which the 
tool carriage is mounted 
travels back and forth ; 
fourth, a motion of the 
carriage holding the 
grinding tool at right an- 
gles to the bridge, but 
guided by it, and, fifth, a 
quadrant rocks and tilts 
the table for purposes of 
test and Inspection. These 
movements will give the 
mirror a concavity that 
will be smoothed and cor- 
rected to parabolic shape 
with a pitch-covered pol- 
ishing tool and jeweler's 
rouge. The first grinding 

tool, a convex metal dish 
,qf the .same diameter 4 s 
the mirror, will be faced 

with glass bio 

inches square. 


Model of 


Aids Study of Channel 


Safety Brake Stops 
Roller Skates 

ma n 

In, stan tly 


Five- wheel roller skat 
are the latest innovation. 
The fifth wheel is a tiny 
aluminum roller at the 


trGrffi rnviii't of fjrupu's cd Cape Ced ren at. man at left center 

rn with l he the length of u)hieft is 115 itei 


back which applies brake- blocks to the 
rear wheels when the foot tilts backward. 
The brake prevents falls and gives skaters 
instant control in avoiding collisions* 


Built on a scale of nine foot to the mile 
a model of the Cape Cod canal is helping 
scientists study the effects that tidal cur- 
rents will have when the waterway is en- 
larged to a width of 700 feet and a depth 
of forty feet. The model is 115 feet long^ 

ing its approaches* As constructed 


In Mas^ubusetts Insti tute of Technology* 
the model presents Cape Cod bay as~a rec- 

body of water, with Buzzai'ds bay 
and its many islands and indentations in 
foreground. The channel of the old* 

winds across the far side of the bay* 
while Hog Island channel leads out from 
the old channel and crosses the middle qf 
ihe hay, marking the route of the deeper 
and wider channel under construction.. 
Along the course of the canal proper are 
instruments for measuring and registering ■ 
the rise and fall of the miniature tides. 


Kick yi 




ffhrni/rrum roller i&i'fJt 

vf yourpmu 

*xr 


([Ducks whose gizzards yielded gold ruig-s. 
gave prospectors the clue to pay- dir f 

— :a._ | n ^j 1|? xiral mountains* 
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CPopuIar Mechanics Magazine does not 

publish the name of the maker of, or deal- 
er jsij any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope, 
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Engineered far cruising in the 

ni&nvplanr. is wjwefiJ tv 

m J? 

f 

New Y Offk is scarcely twelve hours from 
Paris in such a speed plane as the H Cru- 
sader, 11, designed by Thomas. M. Shelto 

Fla. It 


(I- mi' ti-ri'J 


JP- 


y at Miami, 
was built to cruise at five miles a minute 
at an altitude of 26,000 feet. The ship is a 
low-wing cabin monoplane powered by 
twin engines, and with twin tail units that 
stretch far back of the tail wheel* 


F T 


Meter Tells Your Glove Size 
by Measuring Hand 

glove counters are being equipped 
with a “meter" which accurately measures 
your hand and shows on a dial what size 
glove you should w T ear, The hand is in- 

through a metal strap on the in- 
strument and the middle finger presses 
forward a movable button so far as stops 
between the fingers permit. The glove 
clerk then tightens an adjustment knob 
which fits the metal strap firmly around 
the hand, Thus both finger length and 

hand width are registered on the dial. 




Two-l J ound l J i* t<S ti and Rod Unit 

17 11 

/sd 

new piston and connecting rod is 
for high-compression Diesel and^ racing 
engines. The unit produces moj^ revolu- 
tions per minute., due to the short length 
of the rod, and compression can jjc carried 

as twenty 

to one, according 

to the makers. An 
air gap gives the 
proper degree of 
cooling to cylinder 
walls. The assem- 
bly operates with 
a two-point bear- 
ing on the cylinder 
wall. No Icdgps 
are formed ahd 
the edges do not 
wear off the rings,. 

Connecting rods 
can be removed 


the 


The 


engine 

off the cylinder head, 
complete unit for a Chevrolet motor 
weighs only two pounds. Use of babbitt 
- for bearings is omitted., since 
tj^e alloy develops a smooth glaze and 
stands up as well. 


























CMALLER than a piano, 

i i ■ a 

a midget In compare 
3 on with the vast pipe or- 
gans of traditional style, 

yet capable of 253 million 
different tones is the 
electric organ invented 
by Laurens Hammnnd of 
ChicafJorT^lpeless,, it can 
match in volume of sound 
Ihe greatest pipe organs. 

Without reeds or trump- 
ets, it can simulate an in- 
finite variety of musical 
instruments* Its mainte- 
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nance cost is that of a radio n standard ra- 
dio tubes being used not to produce sound 
but to amplify tones. The synchronous 
motor which drives the tone generator 
consumes only ten w r atts from the house 
electric circuit; the amplifier requires 
about 180 watts. Beyond the keyboard, 
this organ for home, theater or outdoor 
arena bears virtually no resemblance to 
musical instruments of the past. Sound is 
produced^ varied, swelled and modified 

electrically. Heart of the Hammond organ 

is the tone wheeL It i| a metallic disk 


about the size of a silver dollar, rotating 
on a constant-speed shaft driven by the W 

synchronous motor., Adjacent to it is a— - o 
permanent magnet about one end of whicfiV^. 
a coil is wound. The tone wheel has a * K _j 
number of humps or high spots placed 
equidistant around its periphery, and as it 
rotates these high spots vary the field of 
the magnet and thus induce a tiny current 
in the coiL When the disk rotates at such 
speed that 440 high spots pass the magnet 
each second, a minute alternating current 
of a frequency of 440 Is generated in the 
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coil and its circuit. Heard 
over ihe headphone s this fre- 
quency is the standard ”A"‘ 
pilch of 441) vibrations per 
second. Disks with more or 

fewer high spots produce 
other pitches, and in the or- 
gan there are ninety-one 
graduated disks driven by the 
same synchronous, motor and 
producing ninety -one notes, 
chronized by alternating current* the or- 
gan can never be out of tune. There are 
two keyboards. Above them is a row of 
drawbars controlling the harmonics, and 
|t is these which give the Infinite variety 
of tone color. Each drawbar can be set at 
nine different positions numbered from 
zero to eight, the position determining the 
presence and intensity of the harmonic as- 
sociated with that control bar. There are 

four harmonic control groups, two for each 
keyboard* and pre-set keys to the left of 
the keyboards permit the player to set up 
certain tone combinations before starting 
to play. Besides the eighteen pre-set keys 
which correspond to the piston buttons on 
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To timpiify electric arson for outdoor theater, extra 

pticL LT rrafei no? t % arc added. Drawings, from tap to 













the pipe organ console, the organist can 
manipulate the harmonic controls inde- 
pendently into millions of different rcla^ 


bottom^ xftau: pawc r cuboid } daublc unainiral hvy* 
i frpnr'd' ; n lane m/xlure .a e t up art -a n c at the harm ftniC 
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tive positions each producing a different 
tone color- Certain pre-set keys are ar- 
ranged to produce qualities of the flute, 
diapason, string and reed families. As the 
organist presses a playing key, current of 
the proper frequency flows to the drawbar 
cl the harmonic controller, whose position 

determines intensity of the frequency. 

Thence the various frequencies are mixed 

and flow as a complex elects eal wave to a 
preamplifier in the console and then to 
the vacuum tube amplifier^ in the sepa- 
rate power cabinet, where the current is 
translated by speakers into musical sound. 
A small knob above the keyboards oper- 
ates the tremulant, a foot-pedal controls 
the swell. Besides the five- octave manual 

keyboards there is a pedal clavier of two 
octaves. The organ is unaffected by tem- 
perature or humidity. The' electric con- 
tacts are composed of a platinum -iridium 
alloy. The keys are of pMtics h mounted 
permanently on aluminum "shanks. 


Aerial 


StaiVr j* sfeii 

f/irouJ j m □ p r 


an vertical Ivnsex of dcriai camera 


Twenty-Four Hour Globe Clock 
Shows Time in Ev^ry Zone 

Not only the time but the date in each 
of the twenty-four time zones of the world 
is shown on a globe clock invented by 
Edward E. Fowler of New York City* It 
is electrically lighted and includes second 
and minute harnfe as well as the hours 


from an altitude of 30,000 feet. The lenses 
arc mounted vertically t eight of them fo- 
cused upon the image reflected by eight 
stainless steel mirrors, and spaced equi- 
distantly around the single center lens. 
Those mirrors, of astronomical type and an 
innovation in aerial cameras, are nine and 
one- half by five inches and %a inch thick, 
supported on an octagonal steel cone. All 
nine images from the lenses arc projected 
on a single film with a negative size twen- 
ty-three mchos square,, the entire 200-foot 
load of film weighing twenty- five pounds 
and capable of IDA exposures, A telescopic 
view finder is equipped with drift Indi- 
cator and an automatic control assuring 
proper overlap of the nine vertical pic- 
tures for mapping purposes* the camera 
havmg been built by Fair-child Aerial 
Camera corporation for the U. S. Coast 
and Geodetic sur% r ey. Camera and acees^ 
series together weigh 636 pounds. I la shut- 
tors arc operated automatically by an 
electric motor of L-whorsepower,, and once 
in operation (he cameraman needs only 
keep it level with two spirit, levels. A suc- 
tion pump keeps the film flat. 


Thrx ip the mtchmtixm nf f-fic flofce- t ehwh telh 

fiffli' for alt ttf lftt‘ ftiiiir irrDuric/ I fie vtirlh 
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transmits to the piston 
every detail of the earth- 
quake waves as they are 
seen on thg shadowgraph 
by the electric eye. The 
machine makes it possi- 
ble to determine just what 
might have happened to a 
full-sized water tank in 
the Lon£ Beach temblor. 


of Effects 


Magic Tube Sends 
Movie Through 
Dark Glass 

Motion pictures can be 
projected through black 
• glass and microscopic or- 
ganisms soon with invis- 
ible light by means of an 
electron tube being dem- 
onstrated by the Kadio 
Corporation of America. 
The tebn'lfd n ver is - ! TgKt 
rays into electrons. With 
the ordinary light beam 
of a movie projector fo- 
cused on the* tube, elec- 
trons speed through the 
tube and reproduce the 
pictures on a screen. 
When a dark glass inter- 
1 rupls the light beam, the 
motion pictures continue 

as if by magi<\ for the 
tube is functioning on in- 


rn farmers trris? i-s of atroAe. Tank on is 

&}\iiJwn ui equipment contrrij! js/m JaLL'hrrGph i/rtr^ iVita rnolrcm 


Designed for studying the destructive 
effects of earthquakes on buildings and 
other structures* a new type of shaking ta- 
ble duplicates in the laborat ory the vari- 
ous temblor motions directly from seismo- 
graph records. An electric eye follows the 
wavy outline of -a shadowgraph of an ac- 
tual earthquake, such as that at Long 

Beach, Cplih, in 1933 s a pencil of light be- 
mg the imly connection between the shad- 
owgraph and the shaking table. In one 
test af scale model of an elevated water 
tank/ was erected on the tabic. Driving 
mechanism includes an oil- actuated niston 


suf tip far ^/ih 

*■« rctl light of 


f lisamii by infra 
ffc tuiie . 
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a valJaMcr tool in microscopic studies. 
Tiny organisms now arctibscryod through 
the microscope by using intense light or 

stains that sometimes kill the germs. With 
the electron image tube the student m^v 

see details of cell structure and tissue vis- 
ible by infrared light more dearly an^ 
with less harm than by ordinary light. 
Again, the tube may be employed in an 
“electron telescope M by which man can se^ 

through atmospheric haze, for infrared 

light waves travel through fog that reflects 
and deflects visible light. , 


Jimrty-rtvc-ion oramie t^ross 
Cut from One Piece or Stone v 

Cut from a single piece of stone T a thirty- 
five -ton granite cross recently was com- 
pleted at a Vermont quarry and prepared 
for shipment to“CTiTcagy where it will be 

erected in a comcl-d^v. JT-Jl A I n 


rcT cnl v dr few moments to holt this wheel wit. 
pneumatic fir* [4 the Cdil rfltrrf frf a plufte 


To convert airplane tail skids into pnci^ 
matie- tired wheels for landing on hard 
surfaced runways, a detachable tail wheel 
has been designed. It is inexpensive, and 
can be bolted to the skid in a few minutes. 


jj i'jumncreu meuu oikks arc piacta oj* 

fish to study their habits but nuruocring 1 
whales to find out about their migration 
presented difficulties to a research ship is 
the Antarctic- The problem was solved by 
using numbered aluminum darts ten 
inches long. Those are fired into the whales 
with the aid of a specially designed gun. 
The dart enters the blubber of the whafe 
und does not cause inconvenience. A rec- 
ord is kept of the locality in which eaclf 
.dart is fired and a reward is offered for 
the return of the dart if the whale is 

ns of the 


caugnt, 

whales 


Granite 


cross wvighi/ig thirty^tjvt- forts u-’ftecli 

cut from a Sul fit! pj-tfte of til-one 
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r pHGSE who study architecture are 

1 expected, as a matter of course,, to 
be erecting houses and factories and 
office buildings ill due time* But, in 
Akron, Q. t is a man whose architectural 


table -lop models which provide a 
limpse of the kind of structures that 
usiriessj industry and the average fam- 


ily Wall occupy in years 

to come. 

Robert Wi se has found 
a business in making 
cardboard factories, sur- 
rounded by rubber^ 
sponge hedges and pop- 
lar trees made from dried 
goldenrod plants. For 
many years he had been 
interested in models. He 
liked to build miniature 
repLicas of various kinds 
of things. He studied ar- 
chitecture — then went to 
work for a company that 
deals in financial securi- 
ties. After 1929 it became 
j ncreasingly difficult to 
find people who wanted 
to buy securities and Wise 
found himself with a lot 

of time on his hands. He 

spent much of it painting 
in oils, and making and 
reading about models. 

About two years ago, n 

friend who admired 


qintf fir.s moult'd of a 

itciJr. ShcJi model* aften 


liftii rfciny on mnJrf of f n u rj jv t Aftt-cf” i 
i'rnni wfiieh u fltU-SHil# hou-Zti mVih < 

tf ui/c costly alicmtinn* ilfft 
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Wise's model work suggested 
he visit h Cleveland company 
that specializes in fyhrieatins 
factory buildings, power 
houses, gasoline stations and 
other i ndustrl a I structures* 
That company, the friend ex- 
plained., sometimes hires peo- 
ple to make models, Wise 
went to Cleveland and met a 
man who was "tearing his 
hair” because he was expect- 
ed to have a photograph of a 

factory building ready in two 

days and the building hadn’t 
been erected yet, A model 


Tap,, factory moJcf even to lajidfseflpmgr. Center^ marfef 

constructed £& gitfe impresxiap at great depth. Bottom, factory 

ns* ydr.I illuminated to £ ho ll? »t flight 
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had been suggested bat the pho- 
tographer knew nothing about: 
model making. 

When Wise explained that ho 
could read blueprints and make 
models, he was put to work. In 
less than a day* the model was 
completed. The photographer 
made a picture and at the ap- 
pointed time the desired print was 
delivered. That was the incident 
that transformed Wise's pastime 
into a paying business. Since then, 
he has built dozens of model fac- 
tories, most of them for use in 
making photographs for advertis- 
ing and publicity work. 

He makes his factories from a 
good grade of cardboard, glue, bits 
of composition roofing and what- 
ever other materials are suitable 


I.eft r made! of a £>u£ f u r- 
JJ1lrtH.ll!. Mr. Wrtfff had to 
construct the min ra fur?? 

btic^fiu-a-r noncr of 
the scale necessary was 
available;, ort the market 


and convenient. Most of the 
buildings are painted to resemble 
enameled steel, the material of 
which similar full-size structures 
are built. Sometimes Wise works 
from blueprints, reducing them to 
the desired scale. At other times, 
he is given merely a rough sketch 
and works out his own details. In 


all this, his architectural training 
has proved invaluable as have his 
artistic abilities — knowledge of 
pigments and paint materials. 

are put 

together so they are strong enough 
to withstand considerable han- 


The cardboard buildings 


dling n for they frequently are sent 
to various parts of the country for 


(Continued tv pilSU 132A) 



part ef u model &oiithwext*rr* town. Bottom * metric 

pouier station as tUJ-imFiiafd! in cardb oar d to shoui builders 

appearance at structure before it was furiit 
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Great whirling “ windmill' * pro- 
pellers are mounted tandem over 
the pilot’s head on a wingless air- 
ship undergoing tests in France, 
One of the horizontal blades sUs- 
tains the ship in flight and the 
other propels it forward. Besides 
the traditional three-point land- 
ing gear the gyro has a small 
wheel under the nose. Pilot Mau- 
rice Clause gave the shi 
siye 


emon- 

its ability to lift off the 
ground and remain in the air* Its 
wide -set wheels are joined to the 
body by steel framework. 


ruio views of tV ui-iriflpF? French aircraft, 

tht intricate mechanism iua 
raundiJff the pitot's 


Air Springs Replace 
Metal Leaves for 

Automobiles 

Air springs consisting of 
bellows have been tested 
successfully in automo- 
biles. replacing the ordi- 
nary metal leaves hereto- 
fore used. The air springs 
are described by R. W* 


Tire and Rubber com- 
_ — * — . . ■ ■ ■ — 

— m — — pany as resembling 

hot-water bottles placed 
one on top of the other. Through tubing 
they connect with an air reservoir and the 
bellows and reservoir are filled with air tq, 
a predetermined pressure. Road shocks 
cause the air to pass back and forth be- 
tween bellows and reservoir. Tests have 
indicated the rubberized fabric material 
in the air springs will stand 8,000,000 two- 
inch deformations under twenty- five pe? 
cent overload. Body roll on curves is elim- 
inated by using a small pendulum device 
hung inside the air spring. This controls a 
valve mechanism and by valve action the 
air pressure on the outside springs i? 
maintained at a higher level than on the 
snrinffs toward the inside of the curve. 


9 Flat Chest Linked to Mind 
K in Intelligence Tests 

> If your chest is flat, you probably are 
inore intelligent than that fellow with the 
tieep chest. From studies of several thou- 
sand ad ulLs and school children, D r^ 5- A. 
We ismanjo f^thc mversit^ JV Iinnesola 

only average more intelligent than the 

full -ehestedj but are taller and heavier. In 
earlier surveys Dr. Weisman found that, 
contrary to popular belief, flat chests are 
not an evidence of tuberculosis^ but that 
deep-chested individuals are mone prsne 
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flipper f obavcj can be 
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three-bladed lifter by 
pulling trigger 
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Million Volt Atom Smasher 
Creates New Elements 


coordinating influence then. Now Bem^ 

rose B qy d jfJJj & Uni versity^ _o| I owa. _pi o - 
poses one time zone east of the Rockies 
and another for the west. The east would 
adopt what is now central standard time, 
and the west would be three hours later. 


Language-Teaching Machine 
Plays Charted Records 

^Learning foreign language^ music and 
eweet speech is made easier by a ma- 
chine with controls by which words or 
sentences or musical passages selected 
from a printed lesson chart may be pro- 
duced in sound. Lesson chart and the rec- 
ord are correlated so that any word or 
sentence can be selected and repeated au- 
tomatically as many times as desired. The 
machine is a phonograph -radio combina- 
tion, with the controls for playing the in- 
strument at any point on the record. 
Charting the disks can be done at home 
or tn the class room. The ntScbmi: rnav he 


eighty-five -tan M EjrtfIirfriD n T " cr’eal'c.s JiEEtl fuJic 
otlitft elemtnls by smashing .y fonts 


Artificially radioactive elements.;, hith- 
erto Unknown t are being created by the 
1 ‘‘cyclo tron / ’ giant_ at o m^Eplittia g - machine 
t - the University of California* whose 

power ha 5 ™teMiL j. L l jj p u d — up-,Io 6.000,000 

volts or more, A score of elements have 
been transmuted into other elements, 
some well known but others not previous- 
ly recognized on the earth. The radio- 
active substances give off emanations for 
& few daySj or only minutes, whereas ra- 
dium is active for thousands of years, Th» 
cyclotron weighs eighty -five tons, and 

permits discharge of move than 100,000 

billion fragments of double-weight hydro- 
gen atoms per second. One of the research 
fields in which the cyclotron will be used 
is the development of the neutron ray* far 
higher in energy and penetrating power 
than the X-ray, * 


Printed jia-SJcagc.T may lie pi erv r d and rvpvuZ td hf f 
u?ill by leffijif indiiatwr <yf this 


adapted to any textbook by making re 
cor dings and preparing charts. Calle 
"tramlaphone, 1 ' the instrument operate 
on alternating or direct current and use 
any standard phonograph disk.. 


^Two Time Zones for Nation 
Proposed Instead of Four 

Radio, airplanes, telephone and tele- 
graph lines have so annihilated time that 
the suggestion is being made that the 
United States be divided into two time 
zones instead of four. The present east- 
ern N central. Rocky Mountain and Pacific 

standard time zones were adopted in 1883 
to end the confusion of L< sun lime" in ev- 
ci y city. Railroad time schedules w r ere a 


W«* Beg Y our Pardon 

William Priess is the sole inventor of the 
television scanner described in the Febru- 
ary issue of Popular Mechanics Magazine. 
Dr, Lee De Forest* who was mentioned as 
co -developer of the scanner, asks that full 
credit be given Mr. Priess. Popular Me- 
chanics is glad to make this correction. 
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F YOUR receiver has a tube 
listed below in the first col- 
umn you can substitute the 
corresponding metal tube indi- 
cated in the second column in 
3 few seconds by means 
of a suitable adapter. Al- 
though the new metal 
tubes require an entirely 
different type of socket, 
these adapters are de- 
signed to solve the prob- 
lem in a very simple manner. 

The base of each adapter has 
the same number of prongs as 
the glass tube which is to be 
replaced: the standard octal 
socket for the all-metal tube is 
built into the top of the adapter. 

There are no changes re- 
quired in the set, simply place 
the new metal tube in the 
adapter, as shown in the upper 
photo h and insert it in the socket previous- 
ly occupied by the old-type tube. 

Besides modernizing the receiver, these 

adapters in r.f. circuits 

permit greater stability 

and better selectivity 
due mainly to the re- 
duced interelement ca- 
pacitances of the metal 
tubes and the greater 
effectiveness of the steel 
shell shield. The adapt- 
ers entirely eliminate 
the tube shields used at 




present, 
connections of any 


No ground 

d 


Old Tubs 

New IVfct.iL 

Bnj.c oi 

.Replaced 

Tutm Uac4 

Adapter 

BO 

5£4 

4 pron.es 

70 

6FS 

5 pron^ [ 

7 5 triad i* 

GF5 

& pron g a 

37 or 7S 

6C5 

| 

S prongs 

41 or 42 

CDS 

6 prongs 

77 orGCG 

GJ7 

6 prongs 

7B or 6DQ 

GK7 

0* prongs. 

41 or 43 

GFG 

G prOn^s 

75 or S5 

&BS 

S prnnga 

6F7 

OPT 

Small 7 

GAB 

SN7 

Large 7 

6A7 

GAS, 

Small 7 

I Ji 

J 

Ja j -r 



are necessary, as this is effect- 
ed within each adapter. 

When using the 6 A 8 h GB 6 . 6J7 
or 6K7 metal tubes which have 
the new miniature caps, It is 
necessary to use a small metal 
clip on the top of the tube so 
that the larger grid clip, used 
on the old tube, will fit- These 
adapters not only provide the set owner, 
and experimenter* with a simple means of 

receivers, but they are 

also useful to the serv- 
ice man who wishes to 
bring Ills tube tester up 

to datCn They may he 
used to check the metal 
and octal-based tubes of 
various makes, in the 
tube checking sockets 
are indicated for 


improving 




the 

column. 


tubes in the 
Each 


first 



or 



is color coded for easy 

identification, 

c#* 



7 sr 
























&LSC¥.-Z± 


GENERAL PURPOSE 


By M* N. BEITMAN 

N INTER -ROOM communication sys- 
tem saves time, patience and shoe 
leather; you merely push a button to talk* 
and release it to listen to a person in an- 
other room. It may be used between the 
front and rear rooms, or the first and sec- 
ond floors of a home. It is also suitable for 
inter-office communication; paging and 
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calling; between store and 
stockroom; house and garage; 
sickroom and nursing quarters, 
and many other useful appli- 
cations that will suggest them- 
selves to the builder. 

The system to be described 
is very compact and may be 
transferred easily from one lo- 
cation* and application* to an- 
other. To place It in operation 
it is only necessary to plug the 
line cord of each unit into the 
nearest a,c. 1 10 -volt wall sock- 
et* turn on the switch and ad- 
vance the volume control about 
half-way on. The 4- wire connecting cable 
may be any length up to 200 feet* 

Two identical units are required. They 
are housed in neat cabinets made of ply- 
wood, the dimensions of which are given 
m the sketch* Holes arc cut in the front 
of each cabinet for mounting the 5-in. 
speakers, lapel -type single- button micro- 
phones and pilot lights. The larger holes 
arc backed with gold doth and any type 
of speaker grill may he used: however, the 
four narrow wood strips shown answer 
the purpose. The original cabinets were 
finished Sn dull black and the strips were 
given a coat of gilt lacquer. 

Schematic circuit diagram, Fig, l s Is ex- 
actly like the one used for the No, 2 unit 

that the color- coded cable connec- 
tions are reversed for the type-38 
speaker in the No. 2 unit just as indicated 
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in the simplified wiring diagram, 
Pig, 2 r It will be noted that the 
circuit consists of a type- 3B single- 
stage audio amplifier, the power 
supply for which is derived from 

a 25 Z5 rectifier tube in a voltage- 
doubler circuit. These tubes and 
their associated parts are mount- 
ed on the metal bases detailed at 
the left of Fig, I, The filament of 
the 38 tube is conned led in series 

with the pilot light and the fila- 
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POPULAR MECHANICS 


Simple Amateur Radiophone for 160 Meters 


1 1" 
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By CALVIN F. HADDOCK 

EGlNNERS in radiotelephone 

operation will find this bread- 
board layout easy to build^ inox- 
pensive and up to date in every 
detail. It is crystal controlled, 
employs Class B modulation, 
push-pull ri, amplifier and has a 
built-in speech amplifier for a 
carbon microphone. 

Since the 75 and 20-meter amateur ra- 
diotelephone bands are limited to those 
who hold a license for unlimited radio - 
telephone operation, the logical band for 
the inexperienced beginner is ififl meters. 
This phone band lies between 1,81)0 and 
2.(H)0 kilocycles. Consistent communica- 
tion up to 100 or 200 miles and occasion- 


ally some reel DX of 1,000 miles or more 

Cilfi be worked with moderate power on 
this popular band. 

The baseboards, for the units shown in 
the photos, are by 9 by 34 in., cut from 
a standard 18 by 24-in drawing board. 
They were given a coat of orange shellac 
and mounted oil rubber-headed tacks. All 
wiring is above the baseboards. 

A type -47 tube is used for the crystal 
oscillator, the Schematic diagram of which, 
is given in Fig. 1. This section is mounted 
on one end of the board shown in the up- 
per photo, and the rest of the board is re- 
served for the modulator anti speech- 
amplifier equipment. The coil socket for 
L ( is mounted directly behind the 21-plats* 
midget tuning condenser Ci; this socket is 
a National 6-prong coil socket, and Li is a 
National No, 65 plug-in coil of the same 
type as used in the “SW-3” short - wave 

receiver. There are no changes 
in the coil whatever* A link coil 
consisting of two turns of insu- 
lated wire is placed around the 
bottom of this coil, loose enough 
so that the coil may be removed 

socket without disturb - 


L*fty 
tgr 


Crystal OSCJllluftir, cla$$-B mudulu 
3P*Kth amplifier ; l he ft.F^ ATT! 
pKRar EffiJf is silaufn bvfow 


— 

- - 


ing the link. The ends of the link coil are 
twisted together and brought out to the 
two binding posts directly behind the coil 
socket. These posls are so located that 
when this unit is placed in front of the r.f, 
amplifier, they will ho directly opposite 
the r.f. input posts shown at lower right 

(Continued to page I IM) 
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All-Wave Super Has Metal 


and Iron- 


T ninsf ormers 
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bu JT(f ■stj-per/ifffej'tMly.rNB wifA t’e rnj-er 
JmJ, buiJMVt fptaftej 1 u « «=f nfnf tubes 

Nine metal tubes are used in this self- 

contained all-wave super which employs 
iron-core i.f. transformers to obtain high 
selectivity. It tunes from 7.4 to 550 meters, 
has crystal filter and other features of spe- 
cial interest to amateurs and short-wave 
listeners. Tested in Popular Mechanics 

radio laboratory, the results were highly 
satisfactory on all bands. 


‘ ^A^feattery Unit Has Long Life 

Designed for use with 2- volt battery- 
operated receivers, this compact 3 -volt 




Iftftivy-ditty dry A-buIt*ry tar 2-vqH 


A ^battery unit is claimed to deliver 400 
hours service based on a ^-ampere dis- 
charge three to eight hours per day using 
an end point voltage of Lfi volts per 3.0- 
volt battery. At this rate the operating 
post is less than 1 cent per hour. It is nec- 
essary to use a resistor with the battery 
to step down the voltage to the required 2 

A suitable tapped resistor is avail- 
able for receivers without a built-in volt- 
age regulator. 




ifbtb) 

Tapped B-Power for Mobile Sets 

The well-known principle employed for 
many years, of utilizing the direct current 
from a storage battery converted to pul- 
sating current by a v ibrating interrupter 
and obtaining hlgh^TcTvoltages through a 
transformer, has now been adapted to 
mobile radio by adding a rectifier tube 
and suitable filter. The device illustrated 



fLA&lO fill" 
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Sf-poi ver supply and suggested ho&kup diagram 

produces a smooth, quiet Empower supply 
for operating radio receivers in autos, 

motorboats and aircraft. It is claimed to 
be free from annoying hum and r„f. dis- 
turbanceSj the output being completely 
filtered, eliminating interference and feed- 
back. THe -Vibrator case is snsnendvd be- 



tween vibration-absorbing sponge rubber 
larger case for additional shielding. 



Blueprints covering radio construction 
icles in past issues can be obtained for 
5 cents each; material lists are available 
without charge on receipt of postage. 




> § ^ 

NEXT MONTH — How to Build Ybur Own 2 - Volt Portable Battery Receiver, An 
exceptionally good 4- tube super for picnics, beach, country home or wherever 
power lines are not available. Othejf features include — A Dual Power Unit for 
Amateur Radiophones, also, an Electron-Ray Tuning Tube Adapter for Your Set. 
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PART IV— COFFEE TABLE AND TRA¥ 

of Simplified 

GUSHED Bakelite 

or other suitable 
material of similar ap^ 
pearance and gleaming- 
ly bright alum inum. 

combine to make this 
modern coffee table, 
with its removable tray. 

Fig. 1, appealing to ev- 
erybody. Besides being 
quite “at home 1 ' with 
other furniture that is 
not of the decided peri- 
od type, it Is in perfect 
harmony with the new 
classic style, and espe- 
cially with the club type 
of furniture so popular 

at present The approx- 
imate cost of the mate- 
rials used is four dollars, 
and the simplicity of design makes it an 
easy piece to build. 

First, the wood and Bakelito for the ta- 
ble top and tray are cut to size and holes 
arc drilled to hold the legs as indicated in 
the left-hand detail of Fig, 5 + Next, cut % 
by Vi-in, angle aluminum and miter the 
ends so that the short side of the angle 
forms the support for the table top. Re- 
peat this operation for the tray, using Vis 
by !4-ia, angle aluminum. Then ftt the 
larger angle to the table top and screw it 
to the wood from the underside* 

Next, cut the flat aluminum for the legs 




FrJ( pfutf-d to the bottom of I foe tray Wili prvvtnl 
any possibility of muffins polished Hahehte top 
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POPULAR MECHANICS 



Dl^K IS CK 
ffl&M lUf WOOD 


TH!l£l,Cr*OTH 
Should CuT 
AFTER SEhD H A.-5 
bi.LT 4 MADE — 


PLAPJ OF TA0LE TDP SHOWING LOCATIONS 
OF COUNTERSUNK HOLES FOR *ip-A£ 
MACHINE SCREWS AND NUTS 


V . V and bend it to shape. Di- 
-s* mentions for these are 

jC, given in Figs. 3 and 7 n 

^ \ while the design for a jig 

"- ■ to bend them is shown in 

’ Figs. 5 and G, Note that 

' - the legs running length- 

>3 wise of the table arc in 

\U 3T _ ,, 

one continuous piece, 

\ *i j/y ™ ■ * 

while those running the 
short way are composed 
of two separate pieces* which arc joined 
by short pieces placed over the long sec- 
ticn. Join the assembly with three ma- 
chine screws + tapping the holes for the 
outer two and providing the center one 
with a cap nut. 

Next, complete the table top. Glue the 
large piece of Bakelite to the wood top, 
Fig r 4 t cement Y*-in. mitered strips of the 
same material in place to form the tray 
well and complete the table top by gluing 
the thin aluminum facing strips to the 
sides of the well. The tray is of similar 
construction except that the aluminum 

facing strips for the shallow well are elim- 
inated. Note in the cross-sectional view 
of the tray that the wood and Bakelitc are 
recessed to accommodate the handle 
brackets, which are 3 by 4 -in. pieces of 
sheet aluminum. The handles are 3¥z -in. 
lengths of V&-in, tubing plugged \vith 

hardwood dowels and slit lengthwise along 
one side to take the brackets, the latter 
being fastened to the handies with screws 
driven in from the underside. Gluing "Js- 
in, aluminum disks to the ends of the han- 
dles completes them. 

To finish the table, file down all project- 
ing metal parts in the top and tray, go 


(JAM EL - L 


e-AKEL Ilf £ 


ANL L L 
AU-M NLHV; 


AIHliLE, 
ALU W NVM 


X /+ 

3AK euTl 


^16 \ 
BAH ELI it 


ALUMINUM 

- ANGLE 


QVAL-HCA3 

MACH I NE 

£lREw 1 

[TA^pEC) 


FLY WC CB 


Cap hut Fdn 

^#10-32 MACH 
1 ’h_. SCREW 


Fn tenflf-i rtjf I/jc rtuf-tHummiirffi legij. nicrtr f _vQ[ir 
urements enrdutty. using d, frfl-rrt, trn&th fat ifrt 
ipnf fcf arref t ai - O Jj-fpL !rn(TA.r lor the short jp n c -¥ 


over the entire assembly with fine steel 
wool and then buff the job, A bulling 
wheel on a flexible shaft. Fig, Z T is ideal. 














POPULAR MECHANICS 



Tape Cutter Fits on Spool 

Bent to a wide 

U-s ti a p e and 
sharpened on one 
edge, a narrow 
piece of spring 
steel makes a good 
cutter lor adhe- 
sive tape. The cut- 

ter should fit 

tightly over the 
edges of the tape 
spool, yet loose 
enough so that It 
can bo moved. In 
use, the cutter is held with the fingers of 
one hand while the tape is pulled against 
the sharp edge with the other. 


Kitchen. Utensils in Cabinet 
Hang on Sliding Arm 

Sliding between two rabbeted strips, 
this bar for hanging saucepans and other 
kitchen utensils makes it easy to get them 
out of deep cupboards. You can use % by 
%-Ln. stock and the length is determined 
by the depth of the cupboard. Screw hooks 

are driven into the underside ol the arm 





RABBETED 


SHCEF 


With tAif sliding arm an _Vi>« r Cdbmtf ysti tfrrr 

uJiThauf getting dozL'n on jo-trr Ante.; 


and a small handle, which may be a short 
wood screw or a small pot- lid handle* is 
provided at the outer end. 


Keyless Lock Foils Intruders 
Trying to Enter Door 



□OUNTER.SIN 


SCREW EVE 


TIED AMD WSAPi-t U 


HlLihr LATCH 


Fit lA# dummy titreu) turtfutly 34 that it Cdfl A# 

putted ant with ^nfll Hft^l 


By simply pulling on a dummy s^rew 
located in the stile of this door, the lock 
or night latch is turned. The screw, which 
slips easily into a countersunk hole* is fas- 
tened to a cord. This in turn is w r rapped 
several times around the shank of the lock 
handle so that the latter Is turned when 

the cord is pulled. 


Squirt Bottle Quickly Improvised 



If you need a 

squirt, bottle and 
none is at hand p 

one can be made 

quickly from a 
bottle and a col- 

Cut 

off the top of the 
tube as shown and 
then drill a small 
hole lengthwise stopper 

through the cen- 
ter of ihe bottle 

stopper, preferably a rubber one. Slip the 
end of the tube top snugly over the stop- 
per and the job Ls done. 


CUT FflG-M COLLAPSIBLE TUBE 
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Hand Shield on Tinners* Shears 

Made from Auto Tire 



Cuf t hp. ifttd from ta (ire h- □i-'Enft thin walls and it 

Wwll not interfere- with thu xhear «cfiV.-j-s 


To protect the band^ against sharp edgos 
of the work when cutting largo pieces of 
sheet metal with a pair of tinners 1 shears h 
shp a piece of light auto tire over the 
shears as shown. Make a slot in the piece 
of tire to take the shears* cutting it large 
enough to allow free movement of the 
shear blades. 


Eraser Slipped over Pencil Point 
When Used Constandy 



ERASER 


SFJJjHljrS' 

RW6 


There are many 
cases where fig- 
ures are read oil 
hurriedly to clerks 
as for instance in 
election offices or 
where inventory is 

being taken, and 
every second 

counts™ When mis- 
takes in copying 

are made, there is 


hardly time to turn the pencil around, and, 
to avoid such waste of time, one clerk 
mounted an eraser on the lead end of his 
pencil, holding it in place with a spring - 
steel ring just tight enough to allow a slid- 


ing movement. Attached in this way* the 
eraser dues not interfere with writing, yet 
when a mistake is made, the thumb deftly 
pushes the eraser uiii fur use, and just as 
quickly pushes it back again. 


Lines on Stove-Cock Handles 
Show When Gas Is Off 

White lines / — m — * — . 
painted vertically 
on round handles 
of gas-stove cocks 
will enable you to 
tell at a glance 
whether they are 
open or closed. Or, 
you can use nar- 
row strips of adhesive tape instead of 

paint. When applying the paint or tape, be 
sure the cocks are shut off tightly. 

Wire Prevents Snow Slides 

from Steep Roofs 

Where a high 
dormer or porch 
with a steep roof 
overhangs a side- 
walk, there is a 
possibility that 
melting snow may 
fall and injure 
someone. An oc- 
currence of this 

kind led one home 

■ 

owner to stretch 
poultry wire across the lower portion of 
the roof, as shown, to hold the snow, The 
wire is fastened to the edge of the roof 
with screw hooks. 


Testing Seeds in Raw Potatoes 

For making a germination test of a small 
number of seeds punch holes in one half 
of a raw potato and insert one seed in 
each hole. Then 
place the potato 
in a shallow pan 
partly filled with 

water and set it in 
a moderately 

warm place until 
the seeds sprout. 
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Protecting Contents of Crowded Refrigerator 



HEAV- 1 

-WIRE 


Sheet 

M£TAl_ 




A fTuard Fail, which tan keep dishes tifid battles from 

slipping fAf thr. s plhrJfl a part with separators, it. till protect you-i" 

c&e* uftd tit iiizinj: space above the pan 


THE OLD WAV 


BAKING PAN 


If your refrigerator shelves are so 
crowded that dishes near the edge occa- 
sionally slip off or are inadvertently 
knocked off when removing some larger 
items from the hack T a simple wire guard 
rail, which may be swung out of the w r ay 
when necessary* will save both dishes and 
food. The rail is bent from heavy wire as 
shown in the circular detail, and is pivoted 
to the edge of the shelf by means of eyes 
formed in the ends of the wire. Pieces of 


sheet metal folded around the ends of the 
wire and fitted w T ith hooks hold the rail 
vertically. Another Idea is to store your 
eggs in a flat pan, using egg- carton sepa- 
rators* which beats the usual practice of 
keeping eggs heaped in a pan or bowL 
Besides providing a safer place to keep the 
eggs, the use of a pan gives more orderly 
arrangement and often makes it possible 
to utilize the space above the pan if a cov- 
er is provided to support other objects. 


Floral Carvings Are Imitated with Seeds and Pine Cones 


If you are an admirer of floral carvings 
but are not adept at this work, you can 
make good imitations in the form of over- 



Cotte scales sijnutoto the flat per petals while the 

jtirmen.7 and pistils arm formed with the seeds 


lays by simply building up the designs 
with hard seeds of plants and the scales of 
pine cones. For deep designs, use large 

cones similar to those of western yellow 

pine. Cones of white-pine trees have 
thinner scales, which are best for shallow 
designs, while those of spruce, fir, hem- 
lock and larches are used for small deco- 
rations, First trace the design to be copied 
on. the work, and then fill in the pattern, 
using the scales to simulate petals of flow- 
ers and the seeds for the stamens and 
pistils, attaching each one with a drop of 
glue. As soon as the glue has dried, apply 
two coats of shellac or clear varnish. If 
you prefer bright colors, paint the scales 

and seeds before applying them. 

- 

([Vegetables that grow' underground will 

cook better when covered; those that grow 

above the ground cook best uncovered. 
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SLOOP 



Desig ned and built by Charts H. Me Alary 0 / Newport &caeh ¥ Calif-, 
this sloop recently woo a cv p in a frei-^r-aW rwF on Lake Arrow- 
head in the iamr f ( □ C c. Witft an ati er*all iEngfli of 21 ft* at\d a bcain 
of $ ft. 1 1 in- P i hi.i speedy eraft 1.5 designed tar quick 

maneuvering rn difficult u^Gt^rs 


THIi STA* 
BETWEEN 
NOTCH ES- 
AU OTHERS 
0« A NOTCH 


CONSTRUCTION 
OF AFTEft END 
Of fodm 


Part I— Hull Form, Keel and Ribs 

Tf XCEPTIQNALLY fast in light winds and a stanch 

*- J performer in heavy weather, "Arrowhead 1 ' is espe- 
cially designed for conditions found on the smaller in- 
land lakes, though she's at home on cither salt or fresh 
water. With a length of 21 ft., Fig, 20 4 and a beam of 5 ft. 
11 in. she makes a splendid family boat with room for 
eight or ton passengers. The hull, moreover, is a partic- 
ularly suitable type for the amateur boat builder be- 
cause it is built over a form. With the form right, you 
can + t go wrong on the hull. 

First of all, get large sheets of clean, smooth wrapping 
paper, pasting enough sheets together to lay out the 
plans full size as in Figs. 1 and 5. After the plans are 
drawn, tack the sheet to the floor near your work space 
so that it will be handy to refer to as you go along. The 

backbone of the form. Fig, 2, is cut from a piece made 
up of two 2 by 8 -in. planks, cleated together as shown. 

This is sawed to the curve of the keel and notched every 
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and anutp 
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iaon 


5 ";AMlNG 


If rihs is n c \ f d rflituff lY j^au u;c c-i'f/qer 
; ijL , AY ifte left V(Mi fittf ifre tarm 
fvotiy for rtfes and* IhrW 


at each station to cover the thickness of 
battens on the form, the ribs and the 
planking itself. Erect the backbone on 
slanting supports so that the lower edge is 
exactly parallel with the floor and 33 in, 
above it. Use five pairs of kgs for this 
purpose, at stations Nos. l t 2, 4, 7 and 8, 
and nail on the pairs of form molds at the 
stations designated, in the manner shown 
in. Figs. 2, 6, 7 and 8. Note that the form 
molds join the backbone just at the bo L tom 
of the notches, and station No, 8 only is 
between two notches, Figs, 2 and (J, This 
form dues not extend aft as far as the 


KCEL 


HEtLSO-J 


EU.&£,Ri 
HAItED TO 


AH P h-AfMEflt 
J Ifirpt H,E E L IfH IT TO TO W 
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CUT CUT ,.*T Efe 


ftHTTCsM DF Ti*E 

tlWTW&MJJB SLOT 


COUNT EKSL^-! 

AHS PuFrtED^R 


Actual construction fccfi'jif stHlft f/itf twist, uihieh iJ 
Htcul? tip (itfli rnv Jitlftfrs. the heel proper ujIiJ fliff 

hvetson. Both OH £MT*1 .■S&l&ftb’d rwrlr 


8 in. to receive the bent ribs, which are in 
stalled later in construction. 

Next cut the station molds in pairs frori 
the full-size profiles you have laid ou 
from Fig, 3„ These are made in pairs an* 
can he cut from any 1-in. material. Sine 
they do not become a part of the boat, us> 
cheap lumber. Note from the 
squared diagram that the dimen- 
sions to the outside of the planking ^ 
arc determined by adding 2lis in. ^ 
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stern* the reason for whim wil 
be explained later. Pine battens 
% bv 1H in« arc now 


nailed to .'■ •■ 

the station molds. There are eight 

of these to a side, equally spaced 

as in Fig, ft* 

Here is an important point: Be- 
fore nailing on the battens, mark ihe sheer 
line on the form molds. This you get by 
measuring the distance from the floor as 
in Fig. 2. Space the two bottom battens 
so that the line comes between them. The 
forward ends of the battens do not meet 
at the stem* as a space must be left here 
to admit the Stem piece, as in Figs. 8 and 
15. Also station Mo + 1 has a gap for the 
same purpose, 

The keel is built up of two members, the 

true keel and the keelson, as in Fig. 11. 
Both parts should be oak, bent to the same 
curve as in Fig. 2, with the full dimen- 
sions given in Figs. 11 and 12. Each of the 
pieces is 18 ft. long, and they must be 
screwed together in the bent position. To 
do this, nail blocks to the Hoof and fit the 


Here 3 * t he uiay j^du progress with the hulL Above 
you im the keel, rih$ and transom in place and l he 

being fitted. Below in fig. t 7 is a very «m- 

partant detail. The hevr.l of the keelson mu vf coj'n-' 
tide with fh* slape the filler blech &e that yflui 

gtt an CL-en hearing fat the p\anh 


pieces as in Fig. II. The screws are act in 
a double row t G in. apart, and should be 
spaced to come between the ribs. The slot 
for the centerboard must he cut before 
putting the keel unit on the form. Loca- 
tion and dimensions arc given in Fig, 11 + 
Note that the slot is wider in the center 
than at the ends. 

Installation of the ribs comes first. The 
ribs are % by "is -in. oak + in 9- ft. lengths. 
They must be steamed for at least half an 

hour* Two suggestions for boding or 
steaming arc given in Fig. 10. The ribs are 
placed directly in the water, and when re- 
moved arc bent over the form as soon as 
cool enough to handle. Lay one In a notch 
in the backbone to locate it, then bring 
down the ends and clamp and nail to the 
lowest batten. With the ribs In place^ you 
install the keel unit with screws and wash- 
ers through the centerboard slot to hold It 
in position while the screws through the 

keelson into the ribs are being driven. That 
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portion of the keelson extending beyond 
the keel, Figs. 17 and 19 T is now beveled 
so that, when a plank is laid over it and 
the filler block, it will lie flat % This should 
be done very accurately* 

The stem is cut from a piece of oak 2% 
by 12 in. by 5 ft,, as laid out in Fig, 4* Be- 
tween, the rabbet and bearding lines is the 
long groove or rabbet into which the 
planking fits.. The best way to make this 
groove accurately is to notch at intervals 
with a chisel, as in Fig. 14, testing for 
depth with a “fid 1 11 as in Fig. IS, This is 
merely a strip 1 in. wide and long enough 
to reach back to station No. 1. The fid 
will also serve as a guide in beveling the 
portion between, the rabbet and the face. 
Secure the keel to the stem with four r !^s- 
in. bronze bolts and drill a %-in* hole in 
the joint where indicated for the '“stop 1 wa- 
ter/ 1 Fig. 4, a white- pine dowel, which will 
swell and close this joint tightly. 

Philippine mahogany makes a durable 
transom, the latter being cut from a piece 

14 by 30 in. by 114 in. thick. This gives a 
wide bearing for planking as well as the 
keel. You find the transom pattern in Fig, 
18. It should he sawed to the greatest 
bevel, thus leaving enough stock to work 


down later. Bear in mind that the pattern 
in Fig, 18 will not coincide with the pro- 
jection of the transom in Fig, 3 as the lat- 
ter is set at an angle of nearly 45 degrees. 

The transom is mortised for the keelson, 
but not the keel, as shown in Fig. 18, An 
oak knee is bolted to the keel and tran- 
som and is further secured by braces down 
to the fioor t as in Figs. 16 and 18. 

Fig. 18 gives the pattern for the skeg, 

which, is secured to the keel with two gal- 
vanised carriage bolts and two screws as 
in Figs, 13 and 16. The after edge of the 
skeg gives the angle of the rudder post, 
and serves as a guide in boring the l’Hs- 
in, hole for the rudder post tube, Fig, 21. 

Now each of the ribs must bo "faired 
off/" so that the first plank on each side of 
the keel ’will be fiat. The best way to do 
this is with a long batten laid over the 
ribs the full length of the hull. The bat- 
ten should be of thin stock so that when 
clamped at the ends it will take the curve 
of the hull easily. From this you can de- 
termine the amount of waste to be taken 
off each rib. Use a sharp draw-shave or 

a block plane and begin at the keel and 
work outward* moving the batten as you 
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sure that the batten bears equally on each 
rib- This means that at stations fore and 
aft you will have to bevel the ribs consid- 
erably and the degree of the bevel will 

vary somewhat from the keel to the sheer 
line. Each Individual rib is faired off so 
that the batten bears its full width. Should 
any of the ribs be left with the batten 
touching only one corner, an imperfect 
joint between the rib and the plank will 
result. A condition of strain will exist 
which is likely to either split the plank or 

pull the screw's through it. You should be 
particular with those ribs between the 
stem and station No. 3, for it is here that 

the greatest curve comes in the planking. 
The bevel on the transom should be faired 
back from the keel only the width of the 
first two or three planks as there is a point 
in connection with ibis bevel that will be 
covered in the second installment. 


MATERIAL LIST 

LUM&ER FOR FORM 

Budib«he — -2 pittas 2 by & in. by 13 it, t in. 
Pbc. 

Station maids — S pieces I by 14 in. by 12 ft. 
Finer 

Ballcm — pieces % by 1 V& in T by IP ft- 
Spruce, 

Miicflbncoua lumber far clr.-its, Irgfs,, etc- 

LUMBER FOR HULL FRAME 
Stem— 1 pifco S by 12 in. by & ft. Oak. 

(Skeg and Iransmn knee CUl from waste) 

Trftnsom““I pisee 1 3 /s by 14 by 30 in. Ma- 

hogjiny. 

Kfltl— 1 pEftct % by 2?i in. by 1£ ft. Oat, 

KcoIsdh-^ 1 piece- by 4 s g in. by IB fl. Oak, 

Ribs— 3S pieces H by V ti in. by 0 It. Oak. 

FASTENINGS 

6 d«E. No, S bronze sizr*ws, 1 in. long, Kor- 
ean ta ktc-J. 

G duz. N&. ? bratize screws, ^ in. long, Keel- 
son to ribs. 

2 only No. 9 hr arize screws, 2^ in» knf r Keel 
ta transam, 

2 only No, 9 btOn£c Screws, 2 in. Eanir, Knee 
ta transom anil k$el r 

2 ably No. & branze sch-ws ( 2 In. long, Skeg 

keel. 

2 only tArriAge baits (galv.) by 4 in., 
Tr.insom knee. 

I only carri^ft bait i galv.l 14 by 5 in., 5k*g 
In keel. 

t only carriage bait (plv.) % by 12 in., 

Skeg ta keel. 

& only carriafG bait* tbranzef 14 by 4 is^ 
Stem la keel unit. 



Abaorf fAe Iqirf thing you do before plonking rt fa 
the holt for the rudder pouf om in Fig* 21. The 
after end of the *hcg is used os & g ulde 


Pie Marker Assures Equal Pieces 


Assembled from wire and tin, this mark- 
er takes the guesswork out of cutting pics, 
and assures that all pieces will be the same 
size. To get the tin pieces spaced evenly 
on the wire, scribe a circle on a piece of 
paper and lay off the circumference in the 



required number 
of divisions with a 
pair of dividers. 

Then, using the 

paper as a pattern, 
hold the wire ver- 
tically in the cen- 
ter of the circle 
and solder the tin 
markers In place, 
Using fairly heavy 
tin so that the 
markers will hold 
their shape. 
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Practicing Table Tennis Alone 
with Aid of Rubber String 



PuBQtR CE M E nT I! & TO 0ALi_ 


R-ubbtir string tied In pirddlt and fa ball 

rfiwrns lifter wAfn driven across table 


If you need a little practice in table 

tennis , here is the way to get it alone with- 
out having to run all over the game room 
after the ball. Simply cement one end of 
a long rubber string to the ball and tie the 
other end to the handle of your paddle. 
Then you can drive the ball across the 
tabic and return it with the string. 


Spaced Abrasive Wheels Grind 

Points on Steel Rods 

By placing two abrasive wheels side by 
side on a grinder shaft and spacing them 
with a large washer, ends of rods can be 



A t Eli 4 at the shapes you can grind an radi irith a 

coni yfe 0/ spaced tiftrasipa yjAafffc 


pointed, beveled or shouldered. Besides 
the operations A ? B and C shown in the 
detail, many others will suggest them- 
selves once the wheels are put into use. 
For pointing and beveling, round-faced 
wheels are used, while most shouldering 
work will require flat- faced wheels. A tod 
rest must be used to support the rod$ n and 
care must be taken to hold them true, to 
keep the work from binding between the 
wheels, which might break one of them 
and injure the operator. 


Tool for ' 'Setting Out” P lan ts 

Made from Tin Can 





Time and labor 
can be saved when 
transplanting veg- 

hles, flowers 

and small shrubs 

* by using 
to make the holes 
in the ground. It 
is merely a tin can 
having both ends 
removed and a U- 
shaped piece of 
flat iron riveted to 
the upper end for 
a handle. The lower edge of the can 
should be sharpened with a file so that it 
can be pushed into the ground easily* 



Sandpaper on Cord Smooths 
I r regular Lathe Turnings 

For sanding ir- 
regular surfaces of 
a lathe turning, 
twist a narrow 
strip of sandpaper 
in a spiral around 
a length of stout 
cor d. This p ro- 
vides a flexible, 
abrasive surface 

that gets into narrow grooves, The ends 

of the sandpaper strip may be held on the 
cord with the fingers or they can be at- 
tached with short pieces of adhesive tape. 



(I Faint stains are removed easily from 
the hands if they are rubbed with vaseline 
before starting the paint job. 
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Alternate strips of capper and give the awnings on 

attractive striped effect that J# per man trni 


Made from strips of copper or alumi- 
num, this attractive awning is non inflam- 
mable and is unaffected by weather. A 
permanently striped effect can he had by 
using the two metals alternately* The flex- 


ible joints are interlocking and 

close just enough to prevent the 
doubled edge of metal from slip- 
ping tli rough. The awnings may 
be taken down by sliding out the 
sections endwise. In making them 
you bend tip a bin. strip on the 

upper segment* which is tacked to 

the window frame with large-head 
brass or copper tacks closely 
spaced. Trim the lower edge with 
a 5- in . 3 free- swinging metal strip 
cut with a broadly scalloped lower 
edge. Support the awning with 
spears made of Va-in. wood or 
metal. Install the upper segment 
as high as possible on the window 
frame so that the awning will not 
obstruct the window when folded. 

If extreme compactness is essen-* 
tial, use small piano hinges for the 
flexible joints, fastening them with 
solder or brass rivets. Alternate 
segments are hinged to fold in op- 
posite directions so that the folded 
awning will fit under the fixed 
upper segment. To control the awning* 
rig a cord to each spearhead and run it 
over small pulleys on the side of the win- 
dow frame down to a small cleat placed 
within easy reach* 


Small Hand Vise Suweis to Almost Any Working Angle 


Clamped between two steel disks in a 
bench vise, this small hand vise can be 
swiveled to hold work at any comfortable 
working angle. The swiveling action is 

obtained by a l* 4 -in. steel ball on the end 



Modelm^krws will find this swindled vise hanefy fat 

holding small pm *ls whilt shaping them. 


of the vise stem which moves between two 
steel disks, each disk having a ^-in. hole 
in its center which is enlarged with a 
taper reamer. The upper edges of the 
■disks are cut out to clear the stem when 
the vise is moved from side to side, — Geo. 
J, Silver, Salt Lake City, Utah. 


Extra Pockets in Hunting Coat 

Hunters, hikers, 
fishermen and 
others who often 
have temporary 
need of extra 
pockets in their 
coats can impro^ 
vise them quickly 
by pinning one or 
more mittens to 

the coat lining, 
as shown. 
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Guns Carried in Felt 'Lined Case 




PLYw 


HKJGLS 



^ptvwooo; 
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Wtre'i iSc iHryt 1 I'Siif tl?ril Jtcep ymui 1 larpf^f 

in reol “tfuri cOJFIfRf ion. 

The tv.lt lining prat^cls against |ari tznrf 
there* & a lock la htrp out prying finger* 


Jigsawed from plywood and lined with 
felt, this neat case provides safe storage 
for valuable hand guns, with space for 
cartridges and accessories. The weapons 
arc laid on a piece of 114 -in. plywood and 
the outlines carefully marked with a pen- 
cil, Then the outlines are out through with 


the jig saw, A bottom piece of 14 -in. ply- 
wood is fastened with screws and glue, 
and a top of the same material is hinged 
as shown. Upholsterer's felt is then glued 
to the top and to the inside edges and bot- 
tom of the case. If desired, you can fit a 
cylinder lock as shown. 


Concrete Footing 1 Raises Basement Partitions Off Floors 


Instead of laying the wood sill of base- 
ment partitions for coal bins, fruit cellars 
and laundry rooms directly on the floors* 


permitting moisture to be absorbed into 
the wood readily, which rots it in a few 
years, why not take a little more time and! 
make the job a permanent one by putting 
in concrete footings to raise the sills above 

the floor? Such footings not only protect 

the wood from moisture, which accumu- 
lates by condensation on most basement 
floors during summer,, but also shield the 
wood when washing the floor. If you want 
to go a step further in protection, impreg- 
nate the plates and ends of the studs with 
creosote and use coated nails to join them. 


CWhen making enlargements on thin 
photo paper, best results are obtained by 
laying the latter on a sheet of black paper 
to prevent reflection of the image through 

the back. 



LEVEL 


uSyAL METHOD 


FLIGHT 

METHOD 


LEVEL 


Prj'maneiiQ 1 of jfltfr partitions mpr* than 

affsats fha slight extra 1 covt of the tfSrl trtfd footings 










































Interim" Furnishings 
and Painting 


Sele eted as being representative of the type trailer 

m«ny of aur readers ha ve desired to set published 
lit Popular Mechaniam t this trailcT r af uihich this nr- 
tifle is the third and lest inetdtlmtni, ll'd^ designed 

arid built by 3#r+ C. Hart Calling* IV e crr-c indebted 
Co him far hif hind ettaperatisn in going through the 
entire construft^ft rn dc^ori $a f hat eemptete intar - 
matian f based pn the evtufll work, eould bt Supplied 

Co ntrr readers 


the top at the outer edge and arotind the 
ventilator openings in the 

center section. Bindings of light 
aluminum, angle are used to finish all cor- 
ners of the body as in Fig, 18. Where the 
top canvas overlaps the sides it's a good 
idea to apply a light coating of marine 
gluo under the seam. Aluminum 
around the edges of the top finish this part 
of the job. 

Window sash are made of white pine* 
rabbeted as illustrated in Fig. 23 1 the cor- 


i^jNE glance at the cutaway view 
above and you have the whole story 
af the interior furnishings. There's your 
kitchen, dining and living room, and 
two bedrooms with clothes- closet space. 
When you stop along the road for the 
night, there's nothing to Unpack, no ropes 
or awnings to bother with. Simply uncou- 
ple the trailer from the car and park it m 
any convenient place. One person handles 
it easily, even when fully loaded. 

Now to finish the job. Remaining ex- 
terior details arc application of the roof of 
auto-top canvas and s if you hax r e so de- 
cided, a fabric covering of the body. In 
putting on the latter, you apply the lower 
half of the wall covering first! then lap the 
upper half over it, using copper tacks. A 
strip of auto-fabric binding is tacked over 
the seam. Fig. 24 gives you the distribu- 
tion of the material, and the sectional 
views, Figs, 10 and 20, and the detail in 
Fig. 21 show what to do when finishing up 
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ffere T s uthat knot when the fob if a Jr/fclttn, 

dining and living raam^ and tu.'o bedrooms iL'ilh ctaihex* 

closet space, Folding studic couch* $ make up intg d#ub!e 
beds. A three -burner f^w F tr si^Jfr with rwnfl/mf wafer aji-J 
an icabeur provtde everything right at hand for getting a 
mealy There*? nothing to unpack mj#i*fi you sf-ap 


Fir WOOD 


nerg joined with casein glue* dowels and 
corrugated fasteners. The same figure 
shows how the cupper screen is tacked to 

the inside of the window frame. All win- 
dows swing outward on offset hinges as in 
Figs. IT and 18+ Jointed brackets hold the 
windows in any position. After you finish 
the exterior of the body you can perma- 
nently install the A-frame and coupling 
and also the tail and clearance lights* 
When you go inside, the first job is 
painting. An undercoater and two appli- 
cations of eggshell enamel in ivory or 
cream should take care of this. Remember 
that you can easily make a double- walled 


job by sheathing ihe interior walls and 
ceiling with pressed board or plywood. 

Now's the Iniau Lu do this if you desire. The 
interior walls and ceiling painted, the next 
job is the floor. A linoleum covering, ce- 
mented down, adds to the attractiveness of 
the interior and is easier to clean r 

Now over to Figs, 25, 27 and Sift for the 
\ r icws and plan of the stove, cupboard and 
sink Fig, 25 shows a space -saving ar- 
rangement of the drainboard. The latter 
slides down over the sink when not in use, 

and the swinging arm which supports it 
when open folds back against the cabinet. 
The drain pipe from, the sink Is led down 

cos 
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through the fender h the end being bent 50 
that the water does not strike the road 
wheel* The cabinet which houses the cook 
stove is fitted with two drawers, a sliding 
shelf, and a cupboard which houses the 
storage battery with additional room for 
large utensils. There is more cupboard 
space above the stove, A 3-in, vent, made 
as in Fig, 27, passes through this cupboard 
and the roof to carry off cooking fumes. 
In the main the framing for this cabinet 

can be the same material as the body- 
frame, IV 4 by 1^4-inu spruce. For panels 

you can use pressed board or plywood. 
Doots^ drawer fronts, and the sliding shelf 
are best cut from %-in. fir plywood. Ftg. 
28, with a plan and elevation, shows you 

where to place the cabinet on the wall. 
Doors should have positive catches so that 

they do not swing open on the road. 


IVif/t the loiL'cr tin \'t of the body t-atf- 
«roci wilh iLHhter pr-&uf fabric, .if is 
only nui'LiT.Ttiry to paint the upper 
hul f in uJcim.' nu^j -c u h 1 1 u J _ ft y&ti anii t 
the GQVwrmXi then the Mhenthfnt if 
ptiiat etf ill if it Utrnit tufui* 


Drawers should have spring 

same reason. You can buy it 25-lb* icebox 

will fit in the position 
Fig. 27, or one can be built in at about the 
same cost. The table, Figs. 22 and 27, is a 
simple folding affair made of either ply- 
wood or pressed board* painted of course, 
and is shown open in Fig, 22 and folded 
against the wall in Fig, 27, Ordinary slid- 
ing door bolts are used to hold the table 
in either position. 

Installation of the clothes closet and the 
chemical toilet as in Figs. 29 and 30 just 
about completes the Job. The elevation* 
Fig, 29, will give you the size and posi- 
tion of these closets. For material you can 
use either plywood or pressed board. It 
will save time to cut the doors from 3 4 -in. 
fir plywood for then there is no frame to 
make. Notice that there is a flap hinged 
to the clothes-closct door. This flap hooks 
to the corner of the stove cabinet, the ar- 

All doors 


range ment forming a partition, 
should have spring catches to hold them 
closed. The chemical toilet is vented to 

the roof through the clothes closet as in 
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Fig, 29 h There is a folding writing desk 
hinged to the back of the clothes closet 

under a mirror- 

A stool, which is really a box with a 
hinged top, does duty both as a chair and 
added storage space* The top may be up- 
holstered as indicated. The beds arc two 
studio couches N the end dimensions being 
approximately those shown in Fig, 26* 
Both can be made up into double beds. 
When folded there is space in a lower 
compartment for the bedding. You will 
save time by buying these ready made, as 
they are inexpensive. Fasten each to the 
floor with bolts; or screws* Now you come 
to painting the cabinets^ and, if you want 
a first-class job* give the walls one more 



coat. If the doors have been cut from %- 
in, plywood, as is recommended, it wall be 
necessary to fill the edges of the plywood. 
A paste woo-d filler worked into the end 
grain on all the exposed parts will build 
up a smooth surface for the paint. Work 
it into the open grain with a cloth or your 
fingersp rub off the excess and allow the 
filler to dry- Then sand the edges lightly 
with fine sandpaper to level the filler and 
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smooth up sharp corners. The trick in 
painting cabinets of this sort \s in cover- 
ing all corner^ edges* and the smaller 
surfaces first ? then finish oil with the large 
areas. In this way you can brush out the 
paint to a uniform coating much more ef- 
fectively, To produce a smooth, even final 
coat, it is necessary to he just as particular 
with the primer as you are with succeed- 
ing applications. Another trick is keeping 
the paint thinned to an easy brushing con- 
sistency to avoid a too heavy application 
which cannot be brushed out to a thin 
film. This applies also to the exterior 
paint job. You should be particular with 
such details as the sliding ventilator pan- 
els and the windows. The panels, Figs. 20 
and 21 s are best removed while you are 
painting the slides, and the sash should be 
left open until the paint Is thoroughly dry. 
In this way you will avoid sticking and 
possible breakage- The same thing is true 
of the closet and cupboard doors and also 
the drawers. Now with the painting done, 
all that remains is to fit and hinge the en- 
trance door and provide a spring lock, and 
there you are. 


Focusing Cloth Like a Hood 
Is Useful on Windy Days 

Here is a quick solution to the problem 
of keeping your camera focusing cloth in 
position on windy days. Fold the cloth in 
the middle and sew F it about half way 
down one end to form a hood- The other 
end is fastened to the camera. In use,, the 

hood is slipped over your head, leaving 
both hands free to adjust the tripod and 
focus the camera. 
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This padded clamp takes care of many 
difficulties you are apt to encounter when 
transporting a boat on a trailer. Once it is 
locked in place the boat cannot shift or 
slide about to cause chafing or possible 
damage to the bottom or deck. For craft 


over 12 ft. in length, two clamps should be 
provided, one across the bow and the oth- 
er just aft of midships. The top bracket is 
cut to conform to the contour of the deck t 
being padded at the bearing points, For 
high coamings provide additional blocking. 


•r 

Springless Gate Closer Is Operated by Suspended Weight 


Requiring no locks or latches, this gate 
closer is always ready to do its ]ob as there 
are no springs to stretch, out of shape or 
moving parts of metal to rust and bind. A 
weight suspended from a heavy flat-iron 
arm with a cord or light rope does the 
trick. Two wood spools serve as rollers 
over which the cord travels as the arm 
swings to one side when the gate Is opened. 
The spools rotate freely on a U-shaped 
rod n the ends of w r hi ch are driven tightly 
into holes in the gate post Besides 
strengthening the outer ends of the spools, 
the rod serves as a guide to keep the cord 
between them. If it Is necessary to use a 
heavy weight, a short piece of hard wire 
or iron rod should be driven into the post 
top near the end of the arm as showm, to 
keep it from scraping on the wood. 


C Hotbeds should be built and filled very 
early in the season; a long time before the 
cold, spring weather has disappeared. 
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Wheeled Ash Can Easy to Move 

About the Basement 



Instead of carrying a heavy ash tun to l hi fit 

it with rvHmr* push if 


Screwed to the cornets of ll square piece 

of plywood, four rollers of the type shown 
provide a wheeled base on which heavy 
ash cans can be moved about with ease. 
The plywood base is attached to the bot- 
tom of the can with long, slender bolts, 
using washers under the bolt beads to 
prevent them from pulling through the 
bottom, of the can. If you are in the habit 
of keeping the can in a damp place for any 
length of time, the plywood should be 
painted, impregnated with melted paraffin 
or given two or three applications of oil. 


Mitten Blotter Saves Time 



If you have con™ 
siderable writing 
to do which re- 
quires constant 
blotting! such as 
writing signatures, 
making entries in 

books* etc*, this 
mitten blotter will 
save time. The 
blotter is made by 
gluing several 
thicknesses of 


blotting paper to a mitten, gluing the first 
sheet solidly to the palm of the mitten and 
only tacking the other sheets to the first 
one at the corners with a drop of glue T 
When one sheet is soiled it is removed to 
expose the next one. 


Photo Printing Frame Is Altered 
to Take "Vest-Pocket” Films 

When making contact prints from a roll 
of “vest-pocket” negatives, the roll can be 
handled easily if the bottom of a regular 
printing frame is 
slotted to take the 
film as shown. The 
slots should come 
flush with the 
glass, and their 
sides and edges 
should be sanded 
smooth. In use, 
the film is slipped through the slots and a 
piece of printing paper is placed over the 
negative, after which the back is swung 
into place and the exposure is made in the 

usual way. While a black “paper mask can 
be used to obtain a border on the print, 
this is usually dispensed with, the print 
being trammed after the picture has been 
dried and is ready for mounting. 


Wood Vases Have Glass Linings 

You can use 

your or tiamcnf al 
wood vases to hold 
cut flowers in wa- 
ter !f glass test 
tubes are first 
slipped into the 
vases. As the tubes 
can he obtained in 
various sizes* you 
will have no trou- 
ble in selecting 
some to suit your 
particular needs, taking care, of course, to 
get them short enough so that they do not 
project above the tops of the vases. 

CA paper plate glued to the bottom of a 
paint can* when doing touch-up jobs, pre- 
vents paint from dripping on the floor and 
provides a place to lay the brush.. 
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Why no I help to keep the home tidy by 
providing a convenient shoe -shine stand, 
where polishing materials arc neatly stored 
and always ready for use? This one has 
two drawers for storing brushes* polishes 
and cleaners as well as a compartment 


cloths. The 
rest, which is screwed to 

stand, is 

to serve as a handle lo carry 

The base and ends 

are 1-in. 

and the top %-in. 
stock. Note that the finger 

knob for opening the cloth compartment is 
placed to one side so that it will not inter- 
fere with hand motion when shining the 

The stand takes little space in a 
closet or other storing place. — Charles 
Brothers Anthony. Kalamazoo, Mich. 


Miter -Box CZamf? Grips Work to Relieve Strain on Hand 


When mitering. I find this clamp helpful 
to hold work rigidly in the miter boK. The 
clamp is a lag screw with the threaded end 
cut off square and a pin driven through □ 
hole in the head to serve as a handle. A 
piece of scrap wood between the end of 
the screw and the work prevents marring 
the latter when the screw is tightened 
against it— D. W, Prince* Quincy, Mass. 

CHoles and indentations in linoleums are 
repaired easily by filling them with a mix- 
ture of finely chopped cork and liquid 
glue, which is smoothed carefully and 
given two coats of clear varnish when dry* 
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metal for the frame. Fig. 64 shows 
you the result. Information on wheel 
construction will be found in a previous 
issue of Popular Mechanics. Figs, 61 s 62 * 
63 and 66 show the details on the truck 
frame. All parts are shown in Vh-in. scale, 
but this is easily reduced to V 4 -m. T the 
smaller size permitting use of essentially 
the same methods. The truck frames can 
be made of sheet brass instead of tin, or, if 
your blueprints call for Vi -in. scale, then 
the use of solid brass will save time as you 
can make the side frame in one piece. 

You star l the job by cutting parts to the 
pattern sizes shown in Fig. 61 and assem- 
ble the side frames on a jig as in Fig r 66. 
Use your drill press to wind the bolster 


YA^HELN you build the cars for your 

model Tail way system you can use 
essentially the same materials as were 
used in the construction of the locomotive. 
Figs 61 to 66 inclusive show the assembly 
of a freight -car truck using friction can 
lids for wheels and odds and ends of sheet 
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Springs. Then assemble the wheels on the 

axles with a jig made as in Fig. 65, solder- 
ing the wheels in place as in the illustra- 
tion at the tipper right, The journals arc 
simply dummies bent to shape on a hard- 
wood former as in Fig., G 2 and soldered to 
the frame. The cover is hinged as in Fig. 
63, Note especially that a number of the 
parts must be duplicated. To do this 
quickly stack the sheet metal in the same 
number of thicknesses as there are parts 
required, and lay off the pattern on the 
top sheet. Then clamp the sheets together 
and saw through the whole thing. This 
will give you duplicate parts in one oper- 
ation. Drilling for the bushings can be 
done in the same way. 


Tho car frames come nexL These differ, 
of course, with the type of car you are 
building, but Fig, 69 shows a typical car- 
frame construction. It is a built-up affair 
made entirely of stock sides of sheet met- 
al, channels and flats, and designed for a 
gondola body as in Fig. 67, With excep- 
tion of the bottom and sides which are of 
pl 3 r wood, scored to simulate planking, the 
gondola frame is purely a sheet- metal job. 
Note that when assembled the uprights 
are joined directly to the underframe* 
making a single unit. Before you attempt 
to assemble a job like this take time to 
clean thoroughly all parts to be joined K 
and once you have the parts clean, avoid 
handling them wherever possible. This 
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precaution will save trouble in .soldering. 
Spring clothespins make the handies 6 
clamps for the assembly work, for with 
these it is a simple trick to hold the parts 
in position for soldering. 

Some gondola and car frames will call 
for rivet impressions in the metal parts. 
These you can make with the impression 
die described in a previous issue of Popu- 
lar Mechanics, Fig. 6H shows a simple trick 
in laying off the exact width of the angles 


you wall require. In place of the usual 
scribing with a straightedge, clamp the 
work between, two strips of hardwood and 

use a pair of dividers set to the correct 
width. Fig, 70 gives the location of the 
brake wheel* pin lifters and ladders as fit- 
ted on the gondola car. The design of 
these parts will vary somewhat with the 
type of the car; of course, hut the assem- 
bly shown is typical. Your blueprints will 

give the exact details. 

Right hero it may be said that these de- 
tails of car construction reproduce parts 
with stock materials only,. Hence all the 
dimensions arc given in J .£-in + scale* which 
is the most practical when you build a 
scale reproduction of any particular pro- 
totype. When the scale is reduced to Vl 
,, you can often save time and effort by 


omitting certain small details and pur^ 
chasing some of the parts ready made. 

Beginning with Fig. 71 and continuing 
to Fig. 74 you have the essentials of box- 
car cons! ruction. You will see at once 



in general assembly of frame and body the 
ear shown is practically a duplicate of the 
gondola. Fig. 72 shows the body of the 
car mounted on the underframe and ready 
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for the trucks. Fig. 73 details the setup of 
the frame, the assembly being very nearly 
the same as the gondola frame in Fig; 63. 
The sides and top of the body are of ply- 
wood, scored to simulate the planking, 
while the top and ends are of sheet metal, 
as are the sliding doors shown in Fig. 71. 
The brake wheel, pin lifters and ladders 
are the same as those in Fig. 70 except 


that the ladders and brake rod are longer. 
Note that this particular car is of the au- 
tomobile type and that all dimensioned 
parts are in ^i-in. scale. The same is true 
of the gondola. In building a complete 
train there will be some variations in frame 
design to suit the type of car. For exam- 
ple, the tank-car frame will differ from 
either the gondola or flat car in that it 
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omits all crn^s bearers save those directly 
over the truck bolsters. Likewise the 
frame for the refrigerator car will show 
some variation from the stock or box car T 
though the frames for the latter two cars 
are generally the same. 

Now the caboose. This is a somewhat 
more elaborate affair as shown in the de- 
tails beginning with Fig. 75, It is con- 
structed entirely of sheet metal except the 
roof boards which are of thin wood. Note 
from Fig. 76 that the frame is the same 


construction as that of the box and gon- 
dola cars except that the central beam ex- 
tends beyond the cross bearers at each 
end. Fig. 76 also shows the body assembly 
with all parts dimensioned in *&-m. scale. 
The job begins with the frame, which as 
shown is made up of sheet metal as is the 
boxcar frame. If you wish to make up 
this same frame in 14-in, scale you can 
save time by using solid brass, cutting this 
to the sizes and shapes required. With the 
frame made up you next cut out the sides 
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with a pattern, the latter 
window openings. Then cut the ends in 
the same way, stacking the metal in each 
instance and cutting through both thick- 
nesses so that you get duplicate parts. 
Assemble sides and ends as in Fig. 73* 
clean the joints at the corners and smooth 
the edges with a file ready for the top. 
The latter is one piece of sheet metal, there 
being no opening cut for the cupola. The 
windowpanes are squares of transparent 
celluloid fastened over the openings with 
celluloid cement. Parts for the cupola are 
shown in Fig. 75 and it is assembled in 
same way as the body of the caboose. The 
balance of the details in Figs. 75 and 7R 
complete the main structure h which is then 
soldered to the underframe. 

Now for some general details which ap- 
ply to all car types and the caboose. Fig, 
77 shows the manner of making up the 
brake- wheel assembly for the cars while 

a further detail on the brake- wheel as* 
sembly for the caboose is shown in Fsg, 80, 
In Fig. 79 you have a handy hardwood jig 
for making the ladders, and in Fig. 80 a 
jig which makes easy work of cutting lad* 
der rungs to exact length. Fig. 80 also de- 
tails simple hardwood jigs for making up 
angles from flat sheets. The method of 
making up windows and frames, like those 
on the caboose^ is shown in Fig, 79. 

The paint job on the cars should repro- 
duce as nearly as possible the colors of 


AVSEMBtY fj,., 


the prototype. Wherever you have wood 
to paint, such as on the cattle and box cars 
and the wooden gondola, make sure that 
you have a smooth surface before paint is 


? On the larger areas you can use 
fine sandpaper, but in close quarters a 
small bunch of fine 


wool pressed into 


the end of a 


better. 


length of tubing is much 
Clean all the soldered joints with 
steel Wool and round over sharp metal 
corners with a file. Where possible, it’s 
best to disassemble parts for painting. A, 
fiat iron paint gives the best appearance 
on all metal parts of the cars. Use an oil 
paint on the wood. Carefully applied one 

coat of the fiat paint will be sufficient on 
metal, but the wood should have at least 

two coats T a primer and a finish coat. The 
one important thing in painting a model is 
to keep the paint solution thinned so that 
It brushes easily without any tendency to 
drag under the small brushes. Get in the 
close corners and over the small areas 
first, leaving the larger surfaces till the 

last. Watch that the paint film doesn't 
sag. Keep the excess picked up with ver- 
tical strokes of the brush. 

<Tn 1 rt cOrttirttud) 
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Hand Mirror Supported on Table 

in Altered Coat Hanger 



holder leaves both hands free when $ having or 
dft3$in$ in front of a small mirror 


When you find it difficult to keep a hand 
mirror propped up vertically on a table, 
just bend a wire coat hanger to serve as a 

support. The wire of the hanger is soft 
and is easily bent with a pair of pliers, al- 
ter trig the design shown to suit your par- 

ticular mirror* 

Glass 'Feeding Pen’ in Aquarium 

Floats on Surface 

By using this floating pen, you not only 
effect a saving in food by keeping it con- 
fined, but you prevent small particles from 

adhering to the 
sides of the aqua- 
rium where they 
decay, contami- 
nating the water 
and providing a 
breeding place for 
parasites. The pen 
is made from a 
I-f t. length □ f 

glass tubing, which 
is sealed at the 
ends and bent to 
the shape shown. 
To seal the tubing, heat the glass about 1 
in* from each end, slowly drawing It out 


as it softens. After this, heat the tubing at 
the proper spots and bend it to shape, — 
K. F- Keith, St. Petersburg* Fla. 


Renewing Grip of Pen Cap 

Threads on my favorite fountain pen 
wore down until the pen dropped from the 
cap and allowed ink to spot my vest pock- 
et. To remedy this 
trouble I filed off 
the end of the pert 
so it would go a 
trifle farther into 
the cap before 
striking the shoul- 
der. This permits 
the threads to get 

a firm grip and now the cap holds as well 
ns ever. — II. E. Benson, Denver, Colo. 

Ferrotype I lates Are Polished 

to Remove Scratches 

Scratched surfaces of enameled ferro- 
type plates can be restored to practically 

a new condition by means of an automo- 
bile polish which is slightly EibrasivC, Hitch 

as is used for removing traffic grime from 
lacquered surfaces. Directions supplied 
with the polish should be followed* Gen- 
erally, these recommend rubbing the sur- 
face with straigh t back -and -forth move- 
ments, followed by polishing to a high 



Rubbing enameled ferratyp* plate UMtft flufo palish 

removes fint scratches Jn thv surface 

gloss with a soft cloth. After the surface 
scratches hav r e been removed, a thin coat- 
ing of wax should be applied to the plates 
before using them. 
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Hantfi#* bath hpnds permit free* sweeping ifroAii 

crncf careful Euidittg of l he scraptr 


Scraper Has Removable Blades 

for Variety of Work 

For almost any scraping job from bolt 
laps to oil grooves, whether the surfaces 
to be scraped are convex, concave, or are 
grooved, you will find this scraper, which 
has adjustable jaws to hold cutters of va- 
rious shapes and sizes, a handy addition to 
your workshop. The cutters are best 
ground from tool steel such as old planer 
knives, wood scrapers, etc. For heavy 
work, the jaws should be case burdened. 


CWhcn ruhber-finished raincoats become 
hard, it is claimed that flexibility can be 
restored often by brushing them with a 
solution consisting of equal parts of am- 
monia and water, keeping the coat wet 
with the solution for several hours. 



H undreris fl/ for ftta Jty other projects are 

tistfd in OiiF SQ-pp. booklet "What to Make** 
which will be *eh* for 12* paslp<n4, Ah \o cantains 
information on 'u?-Q?hbcn€h con Jtrucf in-si, lools 

f 1 r J a- to file x old fr f maAc joints, spin 

metal, gei earreet jl’tStfri u fill! i F etc. 


Do you waul n model of due of the msjfl 

outs la n d i n £f warships in history? If so, build 

thy "SowmiRn of lha Sens.” Ca-m|tlete In Lot - 
lii iht Lull uel liid E^nilfkitliDH u ( ilk Lb hjj iknlo Ly 

d^urat^, and highly plctui < ti(iii£ model, 34 

in. lone and 26 in.. high dvet ;iL], i a- given in 

our blueprints O to 635 inch, priced at $1.50 

pef 6eL Deacriptive IejcI in bound, book, $1.00 
additional. 

OTHER WORTH-WHILE MODELS 

"Flying Cine/ d! JJ Clipper S/icjn— -709-7 1 4A: ISTn 
collect Ion ifl compl-oto without a cliptssf. 
Camp trie with tuLl-i-ilf lift Kemplalos- — $-1.2 5. 

r *FfaIf Afoaji M «™717»7 I &At Model aE bo.it used 
by Dutch Seaman, Htnry 1 ludsan — 5 E .00. 

ee MayflaWer f> 3371 Midget rEplica of ship 

which .me bin red at Plymouth Roch^Sflr 

a£ S*i7flitfl4rft"“4&9f First stc-am-driv«ti boat to 

cross line Allan tic. I I -i n . model 2Sc. 

Viking Ship Morfel— SfiJSr Used by Norsemen 

in early explorations. 14 --in. hull— 2^, 

“Santa Maria" — 759: Sim pi i Tie d. deSi£.tL cT Cd^ 
[upsbu*’ flagship. About IS in. tong™2.5c_ 

"US.S. Pensacola "— 663 and SG4; Midget de- 
sign □ E 10,000- Lon treaty cruiser 50 c. 

ProjrjE Schooner — 736 : Mod •>! L& quaint ri>- 
msndirr of covered- wujjon daye. Wagon with- 
out top, 6*4 in- long— 2Sc- 

Model Colonial Camv on—' 735- : Perfect lO-in. 
miniature nf guns used during days of 177tf, 
Turned bra -si and WOCrfil 25c. 



Blueprint Department, Popular Mechanics Magazine, 2(10 E. Ontario St* Chicago 





















T) UILT of odds and ends easy to got most 

anywhere* this belt saudcr will handle 
practically all sanding operations on flat 
work of Ihe average size. The design per- 
mils a delicate control oyer the cutting 
action of the bell and yoij can see what 
you're doing, as the work is in full View. 

Alt hough you can use any wood orir£i& 
pulleys to carry the 1 

shows how you can make much better 
pulleys for the purpose right in your own 
shop. The center section of each pulley is 
made up of twelve disks of Vi -in, wall 
hoard glued together with casein glue. 
Then on each side of the center section, 
glue a 1V4-1&. disk of hardwood, such as 
birch or maple. After turning, four equal- 
ly spaced holes arc bored through the web 
of each pulley. These take small stove 
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bolts as in Fig. 1* Now center a hole 
through the hub of the pulley to take the 
shaft. The method of keying the pulley to 
the % -in, shaft is also shown. Combining 
Figs, 1 and 4 inclusive, you have the story 
of how the sandcr is assembled. To carry 
the pulleys you mount four self-dining 


jD e-Jj-c-afc fin imh mark an rmafi parts, tuffjrtff (fimsJ* 
tfp jprtfltfls rfflWrt t* ppiform thichpemz, producing a 

fine finish on i^rncdretf oil tht&t 

are <?a.sy ui/ifri >Q|i have tfiix, faett zander. Materials 
that do no( have at hand to build If ate *tr *y 

Id get mast anywhere. T fte lower details shaw how 
ta make aifl of W4rlf irttif hardwood 

WtfA a IWction surface f hat will prevent slippage of 

th* tiding brit 
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shaft h fingers on a hardwood 

top, the latter slotted for 


belt to the motor, and 

single-iron stop 


for the 

which the 


work is placed. This assembly is 
mounted on an angle-iron stand 
made as in Fig. 3 n with a hard- 
wood shelf underneath on which 
the motor is mounted. Fig. 4 gives 
the details on bolting the iron 
stand together and also shows 
How you can mount the motor on 
rubber bushings to lessen vibra- 
tion. Use a rubber V-belL to drive. 

Speed of the pulleys carrying the 
sand belt should not 

Two 

the necessary 
justment. The rubbing block is 
made of hardwood as in 
with the ends curved upward and 
the bottom sanded smooth so 

Hot damage the belt, 
important 
sander of this type is to keep the 
work moving in a slow back-arid - 
forth mot ion across the table wl i i le 


r.p ,m 
nuts 


you 


into con- 


tact with the surface. Only a It 
pressure is needed lo insure a fine 
finish. Suitable endless belts in 
various grades are available in 
the length and width required. 


Any sturdy tahtc will ^ far mQunting thi* sand- 
*r, ft fan be bvlttd to art op an 

angle Tjr-on .^fan d like that j taa-wri pba Lie. A 1 j ■ hp. 
TTwinr suppfi fs ample patew /or «n> orJlnwry 
u crib. The table can be made larger than tJinf 
shown, if wish To fn<r«a«« Iftt eopffcrty 9^ 

£ fie sander 


CA putty that insulates against 
both heat and electricity can he 
made by pulverizing sheet asbes- 
tos and mixing it to a dough with 
water glass. 
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Stii lengthwise along one side ajhJ slipped over 

tAr edge at the delivery hoard cm a jab prtSJj. A 

length if large radiator ho sc i^p'IT help cur hi cm 
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Wrench for Removing Sink Strainers Has Folding Handle 


Here is a wrench lhal will remove tight 
sink strainers in a jiffy. Made from a 
short piece of scrap pipe, it costs nothing, 
and takes little space in your tool kit. 
Four equally spaced slots in the lower end 
of the pipe straddle the strainer arms, and 
two larger slots in the upper end take the 
handle. This is a bolt or rod, with the 
ends enlarged,, which slides through a piv- 
ot 1 the latter being an old faucet handle 
with the hole reamed and the ends shoul- 
dered to fit holes drilled in the pipe. To 
insert the pivot, it will be necessary to 

slot one of the holes and then solder the 
piece, thus removed, in place after install- 
ing the pivot. 


Bridle Bit Sheathed in Winter 

During winter when a cold bridle bit is 
likely to injure a horse's mouth by stick- 
ing to its lips, I wrap the bit with rubber. 
Tire patching, w r hen wrapped spirally 
around the bit, will last all winter, and 
will not come off if the ends are over- 
lapped and cemented^ — John Halverson* 
Regan. N, Dak* 
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Sickle Section on Pitchfork 

Cuts Sheaf Strings 



N6- MACHINE SICKLE 
POU RIVltLP 

□ ii 


on of ffrofn fg fflftf Uvtfta^k 

is a simple Job with this buffer* 


When small grains arc fed to livestock in 
the sheaf t a section from a mowing-ma- 
chine or binder sickle riveted to a pitch- 
fork will save time and labor in cutting 
the sheaf strings. Slipping the outside 
tine,, which carries the section^ under the 
string as shown, severs it with one stroke „ 
after which the grain is spread for feeding. 


or out without re moving the attachment 
from the fingcr r thus saving time in pick- 
ing up or laying down the crayon while 
handling boxes and packages. 


Micrometer Attachment Checks 

Tapered Work 

Machinists who have difficulty in accu- 
rately measuring the taper per inch of a 
tapered piece with a scale and micrometer 
will find this at- 
tachment for the 
latter handy to de- 
termine when the 

work has been ad- 
vanced exactly 1 
in, over the mi- 
crometer anvil* 

The attachment is 
a piece of flat steel 
s /b in P thick, hav- 
ing a shoulder at 
each end, and a 

hole reamed to fit 

snugly over the micrometer anvil The 
center of the hole is Vi in, from one shoul- 
der and 1 Vi in. from the other one. The 
attachment can be any size provided one 
shoulder is 1 in, farther from the hole than 
the one on the opposite side. 

Bread Knife Has Pistol Grip 
to Ease Wrist Strain 

In restaurants and other places where 
many loaves of bread must be sliced, a 
detachable saw handle screwed to the 



Clerk’s Crayon Always at Hand- 

on Rubber Finger Tip 

Reducing waste 
motion to a mini- 
mum, this crayon 

attachment for the 
finger is a time- 
saver for skipping 
clerks. A crayon 
is inserted into a 
hole made in the 
solid end of a rub- 

her crutch tip* 

which is then 
slipped over the index finger. The user 
can address packages and check them in 



K&yhalc-xttu) handle is attached by reaming Wtfel 
holes rji knife blade to take bolts <rf handle 


bread knife will make the task loss tire- 
some. The handle permits the operator's 
wrist to assume a natural position > thus 

offering an easy cutting stroke with plenty 
of grip and free action. 
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By fitting any camera having a ground 
glass with Ibis simple tilling lens beard at 
a cost of less than two dollars, you can 
convert it into a camera that greatly in- 
creases the possibilities of your photo- 
graphic work. With such a camera, you 
can take portraits from a high or low lev- 
el, bringing the body or shoulders into 
focus without stopping down the dia^ 
phragm. Using the camera for view work, 
you can photograph high architectural 
objects, or you can go to the other ex- 
fcreme and get flower beds and hundreds 
of other view's not possible without a tilt- 
ing lens* In addition to this, you can use a 
tilting lens on your enlarger, making it 
possible to correct faulty perspective of old 

negatives. To make the tilting board, the 
camera lens assembly is removed and is 
mounted on a wood block. The opening in 
the camera lens board is then enlarged 
to take a short bellows* which you can get 

from an old hand camera. The bellows is 
glued over the enlarged opening and to 
the back of the tilting board, which is then 
hinged in place. Care must be taken to get 
a light-tight job. A bracket and a flexible 

arm of spring brass hold the adjustment 
of the tilling board. 


Removal of Locks Prevented 
by Altering Screw Heads 

To prevent locks and other objects at- 
tached with screws from being removed^ 
head over the center portion of the screw 
slots with a punch as shown, so that a 



screw 

HfcAB 


KRtwORlVLft 


NOTCH 








■ ■ 





Center portion iff &tr * ur hindtd rtqurrrHf 

special •zcrcurdriver to remo-tfe it 


regular screwdriver cannot be inserted. 
For driving such screws* you can notch 
the end of a screwdriver to straddle the 
filled portion of the screw slot. 
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Adjustable Shelf on Ladder 
Holds Workman's Tools 


just about the right size for this purpose, 
— Eoscoe Osborn, Vermilion, S. Dak. 



nnoKS 
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Painters, carpenters and others who 
often have to work on a ladder will find 
this tool shelf a time saver. It is quickly 
attached to two adjacent rungs on the lad- 
der to hold tools conveniently at any 
height. Two flat-iron props , forked at the 
lower ends, straddle one rung n and support 
the front side of the shelf, while two hooks 
driven into rear edge of the shelf fit over 
the other rung. 


Oilcan Has Washer on Spout 

to Lift Spring Caps 



When a dust- 
proof oiler is used 
in a hard -to- reach 
position on a piece 
of machinery, a 
small washer sol- 
dered to the oilcan 
.spout will solve 
the problem of 
lifting the spring 
cap, A small cop- 
per washer from a 
harness rivet Is 


SmaLUParts Kit Improvised 
from Egg-Case Separator 

With a few strips 
of adhesive tape, 
the average egg- 
case separator can 
be set inside a box 
and made rigid 
enough to hold 
gmall parts such 
as screws, nails, 
nuts, etc,, properly 
separated and eas- 
ily accessible, Ee- tape 

sides reinforcing 
the corners, the tape is Used to hold the 
lower part of the separator firmly on the 
bottom of the box. 

Usefulness of Soldering Iron 
Increased with Elbows 

By simply saw- 
ing a soldering- 
iron handle in two 
arid threading the 
severed ends, you 
can connect them 

with 45 or 90" 
pipe elbows to 
hold the end of 
the iron at differ- 
ent angles. When 
a straight-handled 
iron is needed, re- 
move the elbow and screw on a pipe cou- 

pling + — W. Q Wilhite, Edcistein, EL 




Getting Clear Detail in Photos 
of Light and Dark Objects 

When photographing a picture which 
has a very light subject in the foreground 
and a very dark subject in the background, 
I find it best to use the longer exposure 
time necessary for the dark subject, and 
then develop the film only about two- 
thirds the normal developing time. This 
enables me to bring out the detail of both 
the light and dark objects. — 1 Wayne G + 
Gross, Til den, Nebr* 
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Sandbag Brake Checks S£eed of Boxes Coming Do ton Chute 



In a factory where boxes of merchant 
dise are sent down a chute to the loading* ‘ 

is brake is used at the 





A a A 

end of the chute to slow down the move-*., 


Ob 


y 

& 

tr 


ment of the boxes. The brake is merely a 
sack filled with sand and suspended above^ ^ 
the chute as shown, A slit near the tO(L*£)W' 
allows sand to be added or removed to gei^ t # 
necessary resistance. - ^ 



Dense Smudge in Orchards 

by Burning Tires 

Owners of small orchards may protect 
their trees from frosts at little cost by fol- 
lowing the method of a California or- 
ehardist. Without any expense for smudge 
pots or crude oil, this man collects a sup- 
ply of discarded auto tires, distributing 
them in his orchard. When danger of frost 
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Spe*d a f boxts itidins d$*i?n chute r+iurdsd 

by sudden impact afoinrl sandbag at Igumt end 


f he pours a little gasoline on eacl\_ 

tire and ignites it The tires burn readily B 
sending off heat and dense clouds of smoke, 

— Oscar H* Ruesner, Live Oak, Calif. 
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A S A METHOD of automatically con- 
trolling temperature, bimetal thermo- 
stats are used in hundreds of practical, 
everyday applications from flatirons to 
air-conditioning units. Constructing ther^ 
mostats for almost any Job is purely a 
matter of design and careful workmanship 
in assembling as each thermostat must be 


figured for its own particular application. 
Therefore, to convey as much usable in- 
foimaiion as possible, this article will show 
bow to design various types of thermo- 
stats from + 03Q-in. bimet al, giving the 
principles of constru chorT^t : ivl aiTange- 

mentp without Involving complicated tech- 
nical details or mathematical calculations. 


DESIGN NUF16&R 


FOR BIMETAL CD-MET rt.L h 
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Htiical and spiral thermal al# r type D 3 

.j re cerpafiFr at producing u SnrE® 

mu-rtf urtfA-fn r*lattv*ty fmalt tempfrifure 

I'arru T io-rts Uspctiully gUdFerMtf liiJWe m- 

tary motion if dvx ircd 


Hmv a Thermostat Works: Thermostat- 
ic bimetal consists of two sheets of metal 
fused together — one having a high rate of 

expansion when heated and the other a 
very low rate, This bimetal has the prop- 
erty of bending when heated., always away 
from the metal which has the large ex- 
pansion rate. When in doubt as to the ex- 
panding side, heat the strip with a match 
and note the bending, A standard grade 
of bimetal known as D -metal .030 in. thick, 
and having an active working range of 
from —50 to 800 :1 F. T can be purchased in 
sheets and strips at low cost. The metal 
will stand I T 200" K without injury; how- 
ever, it is only sensitive up to 800° F. 

Fig r 1 shows a plain strip type of ther- 
mostat t which is used to open and close 
electric circuits when several degrees of 

temperature can be allowed. As an illus- 
tration, the unit may be used when a 
heater must be turned on at, say 70 fl F, 
and off at 75" F, Subtracting 10° from 

75' ° gives 5" as the temperature difference 
which must operate the bimetal element. 

In all cases where temperature difference, 
called T in the formulas, is used, the dif- 
ference between the high and low value of 

temperature is to be used. Of course, 

straight strips can be used when the tem- 
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even more efficient results. For operation 
on a smaller temperature difference a spi- 
ral or helical unit should be used. Straight 
strip thermostats are used to control the 
heat of electric irons, toasters, waffle irons, 

tire vulcan tiers, water heaters, ovens, 
room thermostats and aquarium thermo**- 
stats. Fig, 2 shows the U-type and “hair- 
t>] n ! 1 tvoe of thermostats. The latter is 
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bimetal The movement of the U-shaped 
section of metal is indicated as bending 
upward, which means that the brass or 
expanding metal is on the inside of the U. 

If the U -shape were bent in the Opposite 

way so that the brass would be on the 
outside, the U would tend to close when 
heated. This form of element Ls used for 
sensitive units where a straight strip 
would be in the way or when it is desir- 
able to reduce vibration in the element. 
The movement of the U-shaped element is 
one- half that of a straight element of the 
same total length; however, the pull or 
force which it exerts is twice as much pro - 
vided the width of the strip is the same in 

both cases. U-shaped dements arc used 
in some water-heater thermostats, damper 
controls. gas-stove safety pilots, chicken 
brooders and incubators, and fire alarms. 
Fig. 3 shows a ring type of thermostat. 
The element is bent in such a manner that 
the brass is on, the outside of the ring. The 
movement produced by the ring unit is 
one -third as milch as is produced by a 
straight strip of equal length. This form 
can be used to advantage when space is at 
a premium. It is used in. some air-condi- 
tioning thermostats and for purposes 
where small size is important. Fig. 4 shows 
methods of forming thermostats which 
will produce large movement with a mini- 
mum of temperature change. The helical 


and spiral forms are used when rot-ary 
motion is to be produced by heat. In de- 
signing a thermostat it is first of all neces- 
sary to decide upon the type of unit which 
is to be built. This is determined by con- 
sidering the movement required of the 

unit as already explained. To explain the 
use of the design charts, w r e will work out 
a complete design for a straight strip 

thermostat. 

Designing Straight Strip Thermostats: 

We will first work out all of the details re- 
quired to build a furnace-control thermo- 
stat such as is shown in Fig. 7, When the 
temperature becomes too high the ther- 
mostat must close the furnace damper by 
operating a damper motor, and vice versa. 
Special damper motors may be used or a 
6-volt, a.c. or d,c. motor may be modified 
by winding two fields in place of one and 
connecting them as shown in the detail 

of Fig. 7. 

To find the length of the bimetal strip 
needed, first assume values for the move- 
ment of the element required to make and 
break the electrical circuits. A movement 
of .04 in. will be satisfactory in most cases. 
The thermostat should turn on the heat 
when the temperature drops to, let us say 
68 F. and turn it off at 76 r F_ Subtract- 
ing 6H from 76 gives us 8 : as the tempera- 
ture difference, which must cause the 
thermostat to move .04 in. Consulting the 
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formula! Pig, 5, we find that the design 

number for a thermostat to do this job is 
calculated by dividing D- (the distance 
which the metal must move) by T (the 
temperature change which must cause this 
movement). Thus, dividing ,04 by 8 T wo 
get .005 as the design number. Next, we 
will turn to Ihe chart, Pig. 5, and find this 
number, .005,. at ihe top of the chart. Fol- 
lowing the ,005 line up to the curve and 
then the coinciding horizontal line to the 
left,, we find that the thermostat should be 
S in, long, that is the distance from the 
point at which contact is made to the point 
of mounting. It will be necessary to use 
a strip somewhat longer so as to have 
enough metal for mounting the unit on a 
wood or insulating base and for the rivet- 
ing of contacts, 

A thermostat of this type will not need 
to carry an appreciable load; therefore, it 
will be Unnecessary to calculate the pull. 

We can simply use good design judgment 

and make the strip Vi in. wide and depend 
upon it to work satisfactorily. If the strip 
were 10 in, long it should be about % in. 
wide to produce ample rigidity. Accord- 
ingly, we can cut a strip of D- metal % in. 
wide and G in. long. The method of mount- 
ing the strip can be worked out to suit 
any particular case. The important thing 
is that the strip be mounted rigidly upon 
a base and that the fixed contact points he 
rigidly fixed so that they cannot vibrate 
or move. After the thermo element has 
been set Up as shown and connected to 
Sight bulbs for test purposes, as in Fig, 7, 
the contact points should be so adjusted 
that the element will close on A when the 
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tempera tore is 76" F. It should then be 
till awed to trod and the contact point at H 
should be adjusted so that it closes on the 
other side when the temperature reaches 
68 : ' F, In some cases* thermostatic ele- 
ments- do not work very accurately when 
first made and may possibly require aging, 
by alternately heating and cooling 25 or 30 
times. After this treatment, the units wall 
usually work accurately. Heating and 
cooling arc effected by placing the unit in 
an oven to heat and removing it to cool. 

If it h necessary to figure the pull of a 
strip unit refer to Fig. 6 for the formula. 

Designing U-Shaped Thermostats: U- 
shaped thermostats give just half the 
movement that would be produced by a 
straight thermostat using the same total 

length of metal . Their ability to move a 
load is twice as great. To illustrate the 


Figs, II to J4 picture the steps of fitting a silver 
piit ijq a Sl*ip of (A^rUHticSc I wJ pr#vi4$ 

me chanical and electrical contact 

methods used in 
imostatSp let us assume that we wish to 
build a thermostat like the one shown in 

thermostat is to be designed 
in such a manner that the U will bend 


.1 


in. 


Upwards to lift a weight of ,2 lb. 

The weight may be a spring or other 
load which the unit must move when 


heated. Let 


us also assume that we 

want this weight to be lifted this 
tance when the temperature changes 
from 80 c F. to 96 * F. Subtracting 80 
from 90 gives us 10° as the temperature 
change. Referring to the formula for 
U-shaped thermostats* Fig. 5, the de- 
sign number is found by multiplying 
the distance to be moved by 2 and then 

result by the temperature 
change. Performing this* we get 2 times 
.1 or *2 in. Dividing .2 by 10 we get .02 
as our design number. Referring to the 
design chart, Fig. 5, we find ihat the total 

length of metal required will he 10 in. 
Next, we will figure the width of metal re- 
quired. Referring to Fig. 6, wc find that 
the width of strip needed equals 6 times R 
times the pull, divided by S. a value which 
will be found in the table, R Is the bend- 
ing length, which must support or lift the 
weight, Referring to Fig* 15, we see that 
the weight is to be applied at one end of 

ihe U: therefore R will be 5 in. Multiply- 
ing R or 5 i lines 6 times .2 lb., we get 6. 
If the thermostat is to be operated at a 
temperature of 300' F, s the table in Fig. 6 
tells us that S or the number we must di- 
vide into 6 to get the width of 
quired is 22,5, Dividing 6 by 22.5 we get 
r 2GG Ln. as the minimum width of strip 
which can he used to give the desired pull. 
To make the width in even numbers wc 
can cut it to i 51r or Vi in, and be 

Ring -Type* Spiral and Helical Thermo- 
stats: Ring- type thermostats are designed 
by following the formula in Fig. 5. The 
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design number for this type of unit 
is found by multiplying the distance 
-through which the end of the ring 

must move by three and dividing the 
answer by the temperature differ- 
ence which must cause the move- 

Jongth corresponding to 


ment 

this design number can be found in 
the chart. The pull which the ring- \ 

type thermostat will deliver will be X-l 

found by the methods explained un- % 
dcr U-shaped thermo units. 

Spiral and helical thermostats are 
used when a small change in temperature 
must cause rotary motion. See Fig H 4, 
With any given length of thermo metal 
wound in either spiral or helical form, the 
amount of angular movement will be ex- 
actly the same. To find the length of met- 
al needed for these thermostats first deter- 
mine the number of degrees of movement 
shown as R in Fig, 4, A protractor will be 

found convenient. The length of metal re- 
quired is found by multiplying the num- 
ber of degrees of rotary motion by ..&0Q4 
and dividing this answer by the tempera- 
ture difference. 

Electrical Contacts: Thermostats should 

be fitted with contact points which will 
carry electricity without arcing. These 
may be purchased ready made or you can 
make them from sil'uui wire. Figs. 11 to 
14 show a method of usillg silver wire for 
contacts, Silver wife in various sizes is 
available from jmy jeweler P * 


REMOTE EOwrfcm DR FteWT* 
--SEADkHG INDICATOR WITH 
BIMETAL THERWO-ErlEMtNTS. 


Special Types of Thermostats: Figs, 3 1 9, 
10 and 16 show a number of uses for ther- 
mostats. In all cases the length and width 
of metal required may be figured as ex- 
plained. Nichrome wire is used to w T ind 
heating coils for many thermostats. The 
bimetal element should be covered with 
thin asbestos paper and the wire wound 
over this to prevent short-circuiting. Ther- 
mostat coils connected In series like the 
one in Fig. 8 should be wound with No. 22 
or No. 26 Nichrome wire. For heavy loads 

use No. 22 wire. The amount of wire used 
is best determined by experimenting until 
the proper speed of operation is produced. 
Thermo units connected lik& the upper 
one of Fig, 9 should be wound with a heat- 
ing coil of either No, 30 or 34 Nichrome 
wire. In this case the exact length will de- 
pend upon the voltage and speed of oper- 
ation required and is best determined by 

experiment. /"? 
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Brake Holds Hand Truck Steady 

to Load Heavy Crates 



HOLES FO* 
AXLE — 


Sharpened 


Brahe biles into Root and prevents wheels from roll* 
in \i bath when load is tipped orlftt frufk 


Beni as shown and pointed at the ends, 
a length of flat iron will make a food brake 
on a hand truck which is used for moving 
heavy crates and boxes, as it can be 
pressed down against the floor when the 
beak of the truck is forced under the load, 

A coil spring pulls up the brake when not 
in use. If the spring is unhooked and the 
brake is allowed to drag, it is useful when 
pushing heavy loads up an inclined plat- 
form or gangplank as it prevents the truck 
from slipping back. 


Slotted Gripper on Printing Press 

Is Removed Quickly 



COFFER THAT l5 Ljfty 
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On printing 
presses having 
grippers of the 
type shown* which 
slip over square 
bolts on the grip- 
per b a r 1 m u c h 
time can be saved 

when removing 
the grippers from 
the bar if one of 







tedn This permits the grippers to be re- 
moved or put on by loosening the nuts, 
making it unnecessary to entirely unscrew 
them.— 1 T. R. Rice, Walla Walla, Wash. 


Tool Guide for Profile Shaping 

■Particularly useful when shaping irreg- 
ular work, this tool guide does not move 
in relation to the backward and forward 
motion of the tool* therefore the position 
of the tool with regard to the layoff lines 
can be seen at all times,. The guide con- 
sists of a tool collar t slotted slide bar and 
an extension spring. The collar slips over 
the end of the bar and carries a guide pin, 
which is attached to one end of the spring 
and works in the slot. The other end of 
the spring is held under the head of a 
large machine screw, which attaches the 
slide bar to a tool holder. This is clamped 
to the shaper tool wilh a set screw, In 
use, the assembly is adjusted up or down 
on the shaper tool until the latter just 



Point?? remains stationary against side wart*, 
muffin ft’ it easy la follow the fiTU-i'+J* line 


clear* the guide pin. Then the table and 
tool- post of the machine are moved in the 
Usual way, but no notice is taken of the 

post lion of the shaper took the operator's 
attention being directed solely to the 
guide pin by \vhich the tool adjustment is 
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Hinged to the flared sides of a pick 
truck, these sideboards, which fold 

inside the l ruck body when not in 
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AflACES 


, 4 

jJT jr *r J Fm"* 


Folding out of tho teoy others not 

in use,, the x l' .v t it l t h a-jr r d .v arc 

Quickly raised ia |Ar 

Sir i Jy capacit y ui a small pick-up 
truth when hauling light hulk y 

material 


I 


quickly brought into service for hauling 
light t bulky loads. Each sideboard consists 
of two pieces of hardwood joined at an 
angle with flat-iron braces., the angle be- 
ing the same as that of the body side mem- 
bers, For a neat job, the abutting edges 


should be beveled , The built-up side- 
boards are then hinged to the sides of the 
body with heavy butt hinges. Two %-in. 
iron tie rods threaded at each end and 
provided with double nuts, support the 
sideboards when open. 


No Waste of Blueprint Paper with This Box and Cutter 

Any amount of blueprint paper can be 
■drawn from this box and cut off squarely 
and to exact length required without waste 
of paper or loss of time, while the roll is 
always kept in the dark. Both the lid and 
top of the box are cut off at corresponding 
angles as shown, and the lid is hinged at 
the back. For a cutter, a piece of flat Iron 

bent at right angles, as indicated, is pivot- 
ed to the ends of the lid so that the lower 
edge will strike the side about Vi In, below 
the bottom of the lid. The gutter is ground 
to a .sharp edge, With this arrangement 
the paper always projects from the box 
about in., so that it can be pulled out 
easily. The roll of paper, of course, is 
swung between two brackets screwed to 
the ends of the box on the inside. 


(TRubbed against aluminum, a pine stick 
leaves a black mark when the metal is 
heated to proper annealing temperature. 



CUTTER 
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bracket 
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Oil Cans Used iot Containers 
Have Pipe Finger Grips 




■ 

jJ 
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Pieces uf pip* diif uJtrn^ on* side atid hamm^Tfd aVif 

of Itrup flJ Ifflffer grip% 


needed between the mold and casting. To 
make the composition, mix Portland ce- 
ment, 10 parts, plaster of paris, 4 parts, 
fire clay, 3 parts, and asbestos powder, 1 
par£ T with ^enough- water to make a thick 
mass. For an extremely hard casting, hake 
the mixture in a. hot oven. 


Burring End of Screwdriver 

Gives It Grip 

If a screwdriver 
has a tendency to 
twist out of the 
slot in a screw 
head, give the end 
o£ the blade a few 
„ taps with a ham- 
mer to burr it 

slightly. The sharp 

edges of the burr 
will bite into the sides of the screw slot. 



When discarded oil cans are used around 
a shop or farm as containers, short pieces 
of %-in. pipe fitted over opposite ed Iges of 
the cans make good finger grips to carry 
them. The pipes are slit lengthwise along 
one side with a hack saw, after which they 
are slipped ki place and hammered to 
close the slits tightly against the metal, 


Rubber Stamps Cleaned Easily 

with a Bottle Brush 

When cleaning 
rubber stamps 
apply the cleaning 
fluid with a small 
bottle or pereola- 
tor brush, rubbing 
the bristles back 
and forth across 
the letters. The 
bristles of these 
brushes arc so .soft that they will not mar 
the rubber, yet stiff enough to roach into 
the recesses of even a small stamp. 



Durable Crucibles for Casting 

Recomm ended by a silversmith who for 
many years used it in making his own 
crucibles, the following fireproof composi- 
tion is inexpensive and no parting oil is 


Measuring Diameter of Balls 



It ? s very simple 
to find the diam- 
eter of a ball or 
other spherical 
object,, by placing 
it between two 
blocks and meas- 
uring across the 

top of them with a 
scale. If very ac- 


curate measure- 
ments are necessary t the blocks should be 
absolutely square. 


Brass Spring on Slide Rule 
to Avoid Rust Spots 

To eliminate 
spots and streaks 
on the edge of a 
slide rule that are 
caused by rust 

from the steel 
spring on the in- 
dicator, remove 
the spring and re- 
place It with one 
of spring brass. As a further protection, 

clean the braas thoroughly and dip it in 
clear metal lacquer to help avoid corrosion. 
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This Sheet-Metal Luggage Rack Is Removable! 



Slipped into place quickly, this luggage 
rack is located over the front fender where 
it cannot mar the gar finish and will not 
interfere with opening the dnoi\ It is 


^supforis i 

WELDED TO CARRIER 


EDGES BENT UP 

AND wturd 


DOME 


HOLES FOH ® 

STRAPS & 

\ SUPROkE SOCKET, ^ 
'■« BOLTED TO Sltht f HAHE 


DUAIM' 

HOLES 


/r pipes, 

y BOLT TH REA 
m TOP, 
WELDED INTO 
SOCKETS 


FENDER 


FENDER 


FRAME 


Werti cr ftrrr«*r t&f EJIrtr scrieccjc. 

The rc',% nothing to rat tic and no prarl 
carrier or InjgfJuflB rirn £du£/| thti *'4** finish 


SUPPORT 


mounted on a bracket bolted to the car 
frame under the front fender. The sheet- 
metal carrier is held about an inch above 
the fender by a pair of iron brackets weld- 
ed to the bottom. These are L-shaped, 
flanged to fit into sockets welded to the 


bracket, and the lower ends are threaded 
for nuts and lock washers. Upper ends of 
the pipe sockets are threaded for chrome - 
plated dome nuts. The carrier is made of 
%*-in. sheet, iron, cut to the pattern shown, 
slotted, and then welded at the corners. 


Fenders Shielded Against Flying Stones on Gravel Roads 



composition 

ftGQf-ING 


Motorists who drive on graveled roads 
often find that their fenders arc dented by 
small stones thrown against them by the 
tires- These dents not only mar the ap- 
pearance of the car but are starting points 
for rust. To avoid this trouble, some own- 
ers cement strips of composition roofing 
to the undersides of the fenders. To do 
this, rubber cement is used, two coats be- 
ing applied to both the fenders and strips, 
allowing the first coat to dry before apply- 
ing the next. When the last coat is dry, 
the roofing strips, which should ho about 
6 in. wide, are pressed firmly in place. — C, 
E. Packer, Chicago. 


(J,For cementing abrasive paper to sand- 
ing disks, melt together tallow* 3 oz., and 
rosin, 1 02 . t casting the mixture into sticks, 
which axe then held against the rotating 
disk until it is well coated. 
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Snowdrift Against Garage Doors 

Pulled Away on Carpet 



It takes anly a mornenf to* clear' niday c henriy 61a n- 
fr$t of snow SO that f£ufa£4 <d0OTS U 1 ill OfJStf freely 


Physicians and others who must have 
their autos ready for instant use, need not 
spend valuable minutes in shoveling the 
snow away from the garage doors if a bur- 
lap carpet is left spread upon the drive- 
way, The burlap should he hemmed at 
the ends for insertion of stout poles to 
whieh pull ropes arc attached for rolling 
back the carpet. If a thin layer of sand is 
sprinkled over the driveway before the 
carpet is spread, there will be no danger 
of the burlap freezing to the concrete, and 
it may bo left in place all winter, 

Emergency Pump Diaphragm 
Improvised from Celluloid 

If the diaphragm 
in a fuel pump 

breaks on the 
road, an emer- 
gency repair to get 
to a garage can be 
made from a piece 
of photo film. 
When this hap- 
pened to my car, 1 
removed the diaphragm and used it as a 
pattern to cut the film, after which both 


pieces were put in the pump. Then the 
pump casting was replaced and boles were 
punched in the film, the repair being com- 
pleted by halting the assembly together. 
After driving the car 25 miles to a garage, 
the improvised diaphragm was still “going 
strong/' — J r R, Flaherty, Springfield Gar- 
dens, Long Island, N, Y, 


Center-Punching Name on Tools 

You can Initial 
your tools neatly 
and quickly by 
first typing the 
letters on a slip of 
paper, which then 
serves as a pattern 
in center- punch- 
ing the letters on 
the tools, using 
rubber cement to 
stick the paper in 
place, Punch uni- 
formly at close intervals over each type- 
written letter. This will go through the 
paper into the steel, giving a neat and 
legible impression. 


Portable Drill for Small Shop 

Has Flexible Shaft 

Improvised from scrap parts, this elec- 
tric drill was made by a mechanic for use 
in various parts of the shop as well as for 
making minor repairs to cars at tho curb. 
The drill consists of an electric motor, 
sewing-machine head and a flexible shaft, 
which are mounted on a short plank. This 



BuStf uf the drill if any piece of metal heavy etiOttfjh 

la keep the tinit Iron i upsetting 
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pivots on a standard, which is one half of 
an old rear-axle assembly, the plank being 
drilled to slip over the projecting end of 
the axle where it is held with the axle 
nut. Both the sewing-machine head and 
the motor arc fitted with step pulleys, the 
flexible shaft being fastened to the outer 
end of the sewing-machine shaft.— Edward 
Lindbergh Sherman, N. Y. 


Tools for Rolling Out Fenders 
Made from Old Bearings 

Any mechanic can make a set of tools to 
roll out crumpled fenders by using old 
ball hearings, which are fastened to C- 
frames, These may be any size needed and 
are made of heavy iron or tubing as shown. 
One bearing is held in a forked piece 
welded to the lower end of the frame, 
while a second hearing is mounted on a 
square, forked pin„ which moves in a 
socket welded to the upper end of the 



Upptr frfffrmff pnew rn sgspctfs 

cn<f arc adjusted with fAujnbscreu)! 


frame, A large thumbscrew at the top of 
the socket regulates the adjustment. On 

tools having a large threat, a sliding brace 
of square iron rod helps to hold the ad- 
justment. — Jos, C, Coyle, Phoenix, Ariz, 


(f[Film cement, when applied sparingly, 
can be used as an adhesive for Cellophane. 
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Lubricating Wedge for Springs 
Gets Oil Between Leaves 




f / ■ ■ SLOT 

l___ / 

$i&t in i iitf+fifr 15 fu’VrFfd’ at mrr rn<f (a carry oil 

between th* spring 

To lubricate auto springs with the as-* 
sura nee that the oil will be well distribute 
ed between the leaves, use a leaf spreader 
similar to the one shown, which has a slot 
in one end to allow the oil to flow to all 
parts of the leaves. The spreader is simply 
a piece of steel ground to a wedge shape 
at one end and then slotted, the rear end 
of the slot being beveled to carry the oil 
from the can spout in between the spring 
leaves. — Lester P. Young, Culver. Ind. 

Copper Tubing Bent at Angles 
by Grooved Hammer Handle 

If you have oc- 
casion to make 
sharp bends in 
small size copper 
or brass tubing, 
away from the 
bench where toob 
for such jobs are 
kept, a simple 
dodge in bending without kinks is to make 
use of a hammer handle in which a groove 
has been cut as shown. The combined ac- 
tion of pressing the handle firmly against 
the inside radius of the tubing, which fits 
in the groove, and gradually bending the 
tubing, does the trick. In this way, the 
tubing is slightly flattened which facili- 
tates making the bend. 
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In restaurant^, lunchrooms and other 
places where many hams arc used, the 
job of slicing can he simplified greatly by 
supporting them rigidly in a vertical posi- 
lion on the shank end, A good support for 
this purpose is made by driving a large 

from the end of a large plank. If the shank 
end of the ham bone is sawed off to ex- 
pose the marrow, the spike can be inserted 
into this as shown. 


Metal Drilling Chips Removed 

by Compressed Air 

When it is difficult to remove drill chips, 
once they get inside of work such as tanks* 
manifolds, crankcases, etc.* you can pre- 
vent the entrance of such chips by building 
up the internal pressure with a connection 
to 

interior must be airtight, all holes being 
plugged, and the pressure should be about 
1 lb, per sq. in. When the drill breaks 
through the wall* chips arc blown outward. 


The Next Issue 

IDEAS IN DESIGNING YOUR SOAP BOX RACER 

Chock full of suggestions that will help you in designing your own cur for the 
biggest American race. First of a scries of articles showing advantages and 
disadvantages of various types of frames, brakes, steering mechanism, etc. 
Tells how to assemble the parts rigidly and neatly, using either wood or steel. 

PHOTO ENLARGER FOR FIVE DOLLARS 

Six lamps assure uniform illumination of the entire negative area in this en- 
larger, which is constructed from scrap parts and utilizes your camera lens. 

VANITY MIRROR OF MODERN DESIGN 

Combining mahogany and brass tubing in a simplified construction that pro- 
duces a smart effect m table mirrors. For use on a vanity or hallway table, 

ELECTROPLATING WITH ALLOYS 

Thoroughly describes every step of this interesting process so you can suc- 
cessfully plate with brass, bronze and cadmium-silver alloys on a small scale. 

UTILITY SEWING CABINET 

Consisting merely of a box mounted on two turned legs, this sewing cabinet is 
fitted with sliding trays to keep sewing accessories neatly at hand. 


the compressed-air line. Of course,, the 


spike through the center of a piece sawed 


Ham Is Supported Vertically 

for Easy Slicing 



PLANK 

Ydta'JE te h<out iisi iformip a ctfn 

j rdiicc-d it is supported rigidly 
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PRINGTIME is get-together*time 

■ — make new friends 


more 


out of doors I You enjoy old friends 
and pack every outdoor hour with pleasure 
when you own a 1936 Harley-Davtdson* . . lt*s some motorcycle! You 11 

lines and perfect balance 
and snap * — and above all* the amazing pe 
motor with new and exclusive features, Many sparkling color combinations — 
every one a beauty. Streamlined sidecar or chummy "Buddy Seat” for get-to- 
gether rides- — aval lab Je on the 45 % 74 a 3 and the new 80 cubic inch Twin. 


marvd at its wind. piercing l 

ve all,, 


its airplane- like speed 


the amazing performance of its up-to-the-minute 


your nearest Harley -Davidson dealer— PRONTO! Ask till 

for a FREE RIDE— about his EASY PAY PLANS 

and fend in the coupon* 
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